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P R E F A C l!. 


VarioPs have lieen the conjectures concerninjr the 
orijiin of Geometry or Mensuration , but as it is a 
.V-ience of general utility, there can, I think, he > 
little doubt thaV its existence is nearly coeval with the 
creation of Man. Indeed I can see no reasonable ol)- 
jcction why we may'not attribute its invention to our 
fir-t parent Atlani, especially as we are inforwied in 
Holy Writ, that his son Cam built a'city ; to <lo w,^ich, - 
it is evident, would require some knowledjje of i^mea- 
surin^ unit, which is the first principle of ^leftsuration. 

By the same infallible testimony, we find that the Arts 
and Sciences were cultivateil to a considerable extent 
long before the Flood. Jubal was the father of all such"^ 
as handled the harp and organ ; and TubaUcain, an in¬ 
structor of every aitificer in brass and iron. It is also 
more than priAiable that Noah was well acipiainted 
with the Art of Mensuration, as practised in Ins <la;^ ; 
for it does not appear that he fiiund any difficulty m 
building the Ark, which consisted of three stones, ac- 
•onling to certain dimensions given him by the Lord 
of the Universe. 

Diodorus, Herodotus, and Str.abo, are of opinuni 
that the Science of Mensuration hud its rise ainon<r the 
Egyptians ; whom they represent as constrained, on 
account of the removal or iletacing of the land-marks 
by the annual nnnulHlion of the Nile, to devise some 
method of ascertaining the ancient boundaries, after 
the waters had retired. By Josephus, however, the* 
invention is ascribed to the Hebrews. Tins writer 
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that the ^iences, far which Egypt wn 

80 long famous, were fflrried|MP that country, oy tW 
Patriarch Abraham, from^P^ the Chaldees but at 
Egypt was peopled b^l^e^desdbndants of Ham, is it 
not more probable tna* they had the rudiments of their 
Sdfinces^originally from llieir father > 


Be this as it may, it is well known that I'gvpt was, 

®for many ages, the mother and nur>e of the Arts and 

Sciences. From this country they were convened into 
_ •* • 

Greece by»Tlinlev, about (>0() vear«. before the Clin'.tiaii 
Aira. This Phil<»>-ophcr, after tr.ivellmg into Isgtpt, 
and studxmg, under its sages, Asiroiiouu, (ieonu'ti\, 
and other hranehes of the Mathematics, returned to his 
own country, and employed himself in c^immiiincating 
the knowledge which he had acrpiired. 


'I'lie gieal utility of Mensuration, without winch it 
IS impossible rightly to conduct the affairs of civilized 
life, induceii many of the most celebraletl Philosophers 
and j^lathematicians of antiijuily to study its principles, 
ami j o '1 hales, Ana\agoias, Pythagoras. Sticra’es, 
l*lato, A?iollonms, l*hdo, Ptolemy, Aristotle, I'ueiid, 
Archimeiies, \c. we are indebted for many sub'laiitial 
impro\fments. 'J he niodciiis, ]ikcwi*r, ha\e not l)een 
. less sohcilous to eniich ihiN .Seieiue, than the ancients , 
accordingly, Huygens, Wallis, (Gregory, Halley. I.u- 
ler, Leibnitz, ilie ilernouilles, X'leta, Idctiiis, \’an 

i 'eulen, Barrow, Newton, Siiaip, ^lacliui, Moss, 
..eadbetter, Simpson, Emerson, Holliday, 1 letcher, 
It?)bertson, Hutton, Bomiycastle, Keith, Beckett, Ac. 
have greatly improved it by tlieir labours. 


After so many eminent men have written moie or 
less upon lliis Science, it may perhaps be lliougbl pip- 
.si^mption ni me to attempt to aiid any tiling to its 
Stores; but as 1 can say, without arrogance, that 1 have 
bad Considerable experience in the l^ractical Part of 
Mensuration, in all its IX'partnients, 1 am persuaded 
that this woik will be found to contain many things 
both new and useful. 


With regard to the Rules, indeed, nothing new can 
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be expected ; as they are to he ftmhd, with very little 
vaHatio^in every modern 'IVeaUst; on Mensuration ; 
but the questions, which amount to five hundred and 
eighty, are almost wholly new or\£g; and a great num> 
ber of them have been made froiQ actual admeasure¬ 
ments. I have likewise given copious directions for 
taking dimensions, which ait ccrt.nnly forms a very 
essential part of Mensuration , for il The dimensions be 
"'improperly taken, tlie le.suUs must, of course, be in- 
egrrect. 

The work is divided into Tight Parts ; and some of 
ihebc Paits are again subdivided into .Sections. 

Part the Fust contains Practical ficomclry, and a 
few of the most Useful Geuincliical 'I’heoicms, most 
of which aic t*mplo}cd in sobiiig Questions m this 
Work. The Theorems arc not licmonMiated; hut 
rcfcrcnrcs jic given lo the elements of Tuclid, Simji- 
■soii, and J’.mersoii, where their demoiistialions may be 
found. 

Part the Second contains Mensuration of Sji 4 j>e.-'fieies. 
In the last Piolilein of tins Part, J have gneii the inva¬ 
luable Kule for finding the areas of eurviliiieal figures, 
by means of ecjui-distaiit ordinates. 'J his Rule was first 
demonstrated i>y the illustrious Newton; but it is to 
Mr. Thomas .Mwss that we owe its piesent simplicity. 

Part the Thifd is dividetl into two Sections. In the 
fiist aregnen tlie Meiliods of siiiveting and planning 
single I'ulds, Moods, RoaiU, aiul Ri\ers, and also 
Rules and l^iiettioiis for I’.iiliitg off, and Dividing 
Kind. It likewlie exhibits tom ot the must ap])ro\ed 
Methods of surveying large Kstales, illustrated by 
■ihree distinct l*lans, and an engraven Field-Rook. ^ 

Sometimes one of these Meiliods claims the prefer¬ 
ence, and .sometimes another, according to the different 
forms of Fstates , but they aie all appio\ed of by our 
best Land Surveyuis; andaie more accurate and prac¬ 
tical ihaT) ail} oliieis, that have Cuiiie to iny knowledge 
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This Section Mrill^be found to contain every thing 
that is necessary for persons, in general, to^now of 
Surveying. In order to become a complete Surveyor, 
it is requisite not only to study Works written pro¬ 
fessedly on the subje^'t, but also to have a considerate 
portion, of Field-practice, under the direction of an 
able Tutor. 

The second Section contains a collection of useful 
Questions concerning Superficial Mensuration, which" 
will serve to exercise the ingenuity of the Ixjamer; 
and to prove his knowleilge of the I'heorems ami Rules 
given in the first three Parts. 

Part the Fourth is divided into four Section*. The 
first contains the Mensuration of Solida. the second, 
the Description and Use of the Carpeqfer’s Rule; and 
the third. Timber Measure. 

The last Problem of this Sectiqn contains Rules and 
Directions for measuring and valuing standing Tim¬ 
ber; many of whiph were never bel'oie published. 

Ii^this part of the iNork, I have been a*>sisted by 
Mr. S jse^^ih Webster, of tariiley, near Leeds; who has 
been many years very extensively eniployetl, as a va¬ 
luer of timber, by the Earl of Cardigan, Lord Mex- 
borough, &c. &c. 

In order to render this Problem as useful as possible, 

I have given a <lei>ci iptiuii ot Timber Trees, and pointed 
out the purposes for which their wood js best adapted , 
for it is impossible to become a valuer of tinilier with¬ 
out lieing made acquainted with the firoperlie- of trees. 

'I'he fourth .''ection contains Miscellaneous Questions 
concerning the Aleiisuration of Solids. 

Part the Fifth treats of the Method of inea.-uring the 
Works of Artificers; viz. Bricklayers, Ma.soiis, Car¬ 
penters and Joiners, Slaters and Tilers, Plasterers, 
Painters, Glaziers, Plumbers, and Pavers. 

The directions in this Part, for taking the dimensions, 
making the deductions, &c. will be found to be very co¬ 
pious. For some of these I am indebted to Nhr. Benja- 
' mm Jackson, saiiur, an able and expeiieiiced Aichitect 
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in Leeds; and to Mr. Joseph liro^jke. Teacher of the 
Mathematics, at VVortley, near I.cetls, who has had 
much efj^erienco in measurinpr the Works of Artificers. 

This Part ts concluded u 1 th a ^MMicial Illustration, 
oontaioinft the diniensions ol a l\iise, and c\hii)iting 
•the methods ot ruliM;r the HcM)k, eVilcMin^ liie diineji- 
sions with ific (ontents: and furmmir the Bills for 
workman‘Nhi|) and inatciiah. 

, Part the Sixth tieats of the Mcnsination of Hay¬ 
stack*;, Driim**, ( anaU, Mailpits, Kinhankments, fronds, 
Mill-flains, (^u.uiic-, ('oal-hea}»s, C'l.iy-IwM|>'', and other 
iire^iil.jr fi;^mc*', h\ uican^ of t’(|ui-di''l**nt, parallel ^ec- 
tioiis, founded u|M>n the mctluxl i>f ctpii-th^lant ordi¬ 
nal c« 

'Jins nnlhoj* of /iiulin*: the c<nitcnl.-» of irre^oilar 
rie:urcs is, pointed out b} l)i. Hutton, in his vaioable 
Treatise on Mensuration, octa\o,* pa^e :j7-^ ; hut Mr. 
Josepli Heckett apjiears to have bten the first uho has 
applied It uith «iny deiftco of success • 

Ihis Part also contain^ the niKluul of meisnnn<x the 
circular Poiuls nuule upon the W olJs in York hire 
] his was coinmunicatetl to me h\ the Kev. Putsey» 
Master of the ( lasMCal, (Junnucicial, and Malheinalical 
Academy. Puktain^T 

In order to j;i\e the youn^ Peadei an idea of the 
fjreat unpnncnv*nts made lu Aonculture and Com- 
ineicc, by ineags of Draitis and Canals; and also to 
make him acquainted with Mime of the stupendous 
Works which Inive been accomphsln'd by the in¬ 
genuity, perseverance, and combineil efforts of men ; 1 
li^ve concluded this Part with a cles»cripuon of a few of 
tfic principal Canals in Lngland, ^colla^d, France, and 
China; and with an account of some of the chief 
Drainages which lia\c been executed in the countjf?s 
df York and Lincoln. 

Part the Seventh treats of Conic Sections and their 
Solids, dt also contains a few of the leading proper- 
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ties of the Ellipse,*the Parabola, and the Hyperbola. 
Those who desire more information on this subject, 
may consult Simpson s, Emerson’s, and Hut^s Conic 
Se^ons. 


Part^he Eijc;hth displays the method of ^augin^ all . 
kinds of open vessels used by Maltsters, Brewers, 
Distillers, Wine Merchants, Victuallers, &c. &c. < 

In this Part I have applied the method of equi-dis- 
tant ordinates or sections, to the gauging of vessels 
whose sides are curveil; such as coppers, stills, &c. &c. 
This 1 have not seen in any other Woik. 

I have also f»iven the process of gaufriii<r‘and inch¬ 
ing a guile-tun, acconiing to the method practised 
in the Excise. Malt-gauging. and Cask-gauging are 
likewise treated of, in this P.irt; and it is concluded 
w’ith a few Miscellaneous lilxamples. 

Those who intend to become Candidates, for the 
Excises ought to read Works written expressly on the 
subject of Gaugin/^ : but it is hoped that every thing 
will ^e found here which is requisite for persons in 
general know of that Science. 

In order to render the Treatise as useful as possible, 

I have given a Dictionary containing an explanation 
of the most general terms made use of m Architecture 
This will be found a valuable addition bv Bricklayers, 
Masons, Joiners, and every other peison concerned in 
measuring or building. 

The Work is brought to a conclusion by a number 
of questions to be answered verbally by the Pupil; 
for nothing will tend more to make him an adept in 
Mensuration, than committing the Definitions and 
Rules to Memory. 

Nearly the whole of the Rules upon which Mensu¬ 
ration depends, require Algebra or Fluxions to demon¬ 
strate them ; but as these JSciences are too ab8tru8e*and 
sublime to be comprehended by the generality of those 
who are concerned in Mensuration, it has been thought 
advisable to give the Rules without the Dehionstra- 
» tions. I'hose who desire to penetrate the deepest re¬ 
cesses of scientific knowledge, are referred to Simp- 
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son’s, EmersonV, and Hollulny’/* Fluxions, and to 
Doctor Hutton*8 Mensuration, in one or other of 
which llfwVs, all the Rules given in this Treatise are 
demonstrated. . 

Th% Demonstrations would a^^ have swelled the 
,Work very considerably, both in size and price; but 
*by withholding them, space has l>een obtained for a 
^jfrcater Ixxly of useful matter, on the* subject of Men¬ 
suration, than is to be found in any other Work, of 
equal size, with which I am acquainted. 

I should be wanting in respect, it I concluded this 
Preface without paying a tribute to the memory of that 
profound .and indefatigable Mathematician, the late 
Mr John Kyle}^ of Leeds ;—a man who lias enriched 
almost every }Ariodical, mathematical publication, for 
nearly half a cMitury, with problems and demonstra¬ 
tions in science, which have struck many of his con¬ 
temporaries with unmixed admiration of his genius and 
attainments. To him I submitted the Plan of this 
Work, which, I am happy to say, received his entire 
approbation ; and I flatter myself that it will be gene¬ 
rally approved by the Public. 

It now only remains for rue to solicit the indulgence 
of the candid Header ; for in solving so large a number 
of new questions as tins Work contains, it is almost 
impossible to avoid errors. These, however, it is 
hoped will he foaiul to be few, and of little moment; 
for much care Jias been employed in working the 
questions, and correcting the press; and I may add, 
that neither labour nor expense has been withheld in 
order to produce a Work of general Utility. 


ANTHONY NESBIT. 


Mancuegter, jlprii, 1836. 



^bbriliocmnit 

10 Tiih &r.co\n KDiiiox. 

With heari-fi‘lt 'rfatitiule the Author embraces the 
present opportiinilr of retiirmiii; lii«. unfciji'ned^hanksr 
to Ins Tricnds and the Public; hut jiarticulai'ly t<f, 
Masters of Seiuia.iries, for the unparalleled patronage 
witli which they lia\e honoutnl this Woik. ^ 

He also ^^I>»he^ to cxpicss Ins warmest ackiiowleilg- 
ments to tho'C I’eachers and kind Fi lends u ho have sig¬ 
nified either \eihally or hy letter, their gooil opinion of 
it. To ha\c succeeded in gaining the appioh.ition of 
Men of Knowledge and Science, cannot l)ut he grati¬ 
fying to the Auihoi ; and is a ple.ising n esunpense fur 
the great labour which he has bestowed upon it. 

In consfipience of the extensne in inner in which 
Mensuration, in all its clepaitments, was tieatc'd In 
the first I.dilioii, the present cannot hoa-t of many 
impicivernents. Such notes and obsei \ atioiis, however, 
as ijie Author thoug.'it necessary, have been addeil 
in vorimis paits of the work. 'I'he fifth Piohlein 
in Part the Fifth, on nK'asnring .^aloons, lias been 
further elucidated, and two more cpieslioiis gicen , and 
in the second Piolilein of Part the Sixth, tfie iiietiiod 
of measuring IIa\-mows has been described. 

In the thud Problem of the same Pait, the Hide for 
finding the areas of figuies liy means of eijui-distant or¬ 
dinates, has been simplified , and is consccjueiitly better 
adapted to the capacities of Learners, than that given 
in the twenty-third Pioblem of Part the Second. 

These additions and improvcineius, will, at least, 
render this as acceptable to the I’ublic ns the 
former Edition ; and as the flattering sale of that fully 
proves the Work has been duly appie. lated, the Author ' 
may, perhaps, reasonably iiululge a hope that in its 
improved state, it will be still more widely circulated, 
more extensively read, and prove still more useful in 
disseminating the principles, and elm ulating the prac¬ 
tice of the inestimable Science of Mi .isuration. 


A. NESBIT. 
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ijlih: Author has carefully revised and corrected 
tliii Mdition, and made, in different parts of the Work, 
^'several important and useful Addition*! .md Improve- 
uients. 


Part the Fi^lith, on (Jaujiin}», has been entirely re¬ 
written, and iniicli improved by the addition of Sew 
Matter , and all tlie Rules and Kxamples have been 
adapted to the New Imperi.d >>t<ii)d.ird Gallon and 
Jbishel • 

Tile AuthoHias calculated rinee New Tables, which 
exhiliit the niiniliei of (.'uhic Indies in the different 
deiioniiiialioii' of \^ me and Spirit Measure, Ale and 
Reel Measiin', and C'orn or Drv Measure, accor/hii^ to 
the New Imperial Staiidaid Galloni and Bushel; and 
also ^Tiveii h’ules .iiiihDirectioii?*for reduciufr the Old * 
i'ji^lish, lri^h, and Scotch Measures to th(;«New Im¬ 
pel lal Mea'iiies, and neevosa. 

He has al'O slunvii tlie method of findiiifi; the New 
Imperial Mulliplieis, Divisors, and Gau"e-l’oints ; and 
^neii a Table iii which they are all arranged in a con- 
\enient oidei • 

He has like\'»i'.e dc-cribed the New Imperial Sliding 
Rule, and Diagonal Rod, given pailiculni Mn\ grneml 
itules for Cask (Jauging; and also calculated a New 
'I'able of Multipliers, by which the Content of any 
Cask may be easily found, in Impeiial Gallons. 

'] hese Alterations and Additions will be found very 
great inipro\enieiits to theW’oik; and will tend to 
becuie,-and inciease that popularity and patronifge 
'which it has already obtained among Teachers and the 
Pub*\ic , as it now contains such a body of Practical 
Information, on Mensuration in all its Departments, 
as cannyt be found in any other Work on the same 
Subject. 
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TO THE I'lFTir EDITION. 


This 1 diiion has'licen carefiilh revi^oil and cor¬ 
rected , ^ind ‘■eveial now and U'Olul Unle*- have Wn 
aul>jolne<i to PiolJoms T, (i, 7t and 10, Fart’the 
•Fourth, lor flntlin;; the porju>ndioidai Altitmloe ot* //<-, 
tcndt'd ncu' Vo-m'!", Mich as ('istcrii':, CmiohoH, Tun*!, 
Vat^, \'C I’sc., when wc know thoir Capacities and 
hori/.ontal Dimeii'ions. 

In Fait the'^i\th. we have deseiihed the methods 
of fiiidino the Solidities and ^^’el^^ln■^ of Cl i\-Heaps, 
>\hich lonii no mcoiisidei alile department of Mensura¬ 
tion , tor, in I.:inc.ishire, \orks!iire, ''lalionishne, and 
many other Fails of Ln^land, Cliy, in innneiise quan¬ 
tities. !> din: out ot Fits, and sold l)\ the cultic ^ard, 
or In the 'l ow, tor the puip^ses ot iiKikinjj linek^^ 
I'lle'-, K.irthen Waie, 

, I'liOse \dditions amk '.i’pTo\en]x*nts will be found to 
increase the value .and ;;eiieral utility ot the W oik; 
and \m11 vt'lider it still nioie deserving of the F.itronage 
ot Teachers .ind tiie Fulilic 

A. M'SUIT. 
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S. A KFY to the Mensuration, containing Solu¬ 
tions to all the Questlous wliiefi aie not solveil in that 
W ork, has been published for the use of Te.icliers and 
private Students. I’lus will lie tound of gieat advan¬ 
tage, as it will lender it (piite unnecessary for the 
Tutor to inspect e\try operation of his Fupil ; and 
will enable tliose who tn.iy not have had an opportu-, 
mty of acquiring a knowledge of Mensuration in their 
Youth, and wlio cannot now liave the advantage of 
a living Instructor, to ))ur$ue their private studies with 
ultimate success, if they apply themselves with dili¬ 
gence and perseverance. 
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PART L 

I>efimt\ons, Prohlem^y and Theorems, tn Geometry. 


(lEoMETRY originally signified the Ait of mea¬ 
suring the Farth, or any distance or dimensions upon 
or Asithin it; but it is now used for the Scieace of 
Quantity, hxtension, or Majrmtude» abstractedly con¬ 
sidered. * 


GI :OMETRICA L DEFINITIONS. 

1. A point is considered as having neither length, 
breadth, nor tliiokncss. 

ii. A line ha# length, but is considered as having 
neither breadth nor thickness. 

■). Lines are either right, curved, or parallel. 

4. A right or straight line lies wholly in the same 
• direction between its extremities, and is the shortest 
distance between two points. 


5. A curved line continually changes its direction 
between i^s extremities. 




St 
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6. Parallel lines aAvays remain at the samO dUlince 
from each other, though infinitely produced. 










7 . A superficies has length and breadth, but is con¬ 
sidered as having no thickness. 



8. A superficies may be Japntpined within one cur¬ 
ved line, but cannot be contained within fewer than 
three straight lines. 

9 . A solid is a figure of three dimensions, namely, 
lengtl), breadth, and thickness. 



10. An angle is the inclination or opening of two 
lines, having different directions, and meeting in a 
point, which is called the angular point, ds at A ; and 
when three letters are used, the middle one denotes 
that point. 





(FAST X.j^ DEtiKITIONS. 3 

i^tngles are of three kinds/viz. right, acute, and 

IJr a righ^angle is made by two right lines which 
^^^rpendicular to each other. 


I.'i. An acute angle is less than a 
CAB. 


right angle, as 





♦ 


14. The complement of an angle is what it wants 
to complete u right angle, as the angle DAB, is the 
complement of the angle CAB. 

15. An obtuse angle is greater than a right angle, 
as BCD. 





iG. The supplement of an angle is what it wants of 
two right angles, as the angle ACO, is the supple¬ 
ment of the angle BCD. 

17. X triangle is a figure or superficies bounded by 
three right lines, and admits of three varieties, vi*. 
equilateral, isosceles, and scalene. 

B 2 
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1 8. An equilAtcriH triangle has all its sides cqosL. 

\ 

/ \ 

\ 

- \ 

/ __ • 

IJ). An isosceles triangle has only two of its suits 
equal. 



20. A scalene triangle has all its sides'" unequal. 



21. Triangles are also right-angled, acute-angled, 
and obtu^angled. 

22. A right-angled triangle has one right-angle, the 
side opposite to hich is called the hypothenuse, the 
other two being termed legs, or one the perpendicular, 
and the other the base ; thus AC is the hypothenuM*. 
BC the perpendicular, and AB the base 


. C 



V 

23. An acute-angled triangle haa all its angles acute. 
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(pAit s;)* 

An obtu&e-angled triangle has one of its angles 
obtuai^ ACB. 

c 



2.'i. The base of any figure is that side upon which 
it is supposed to stand, or upon which a plPpendicu- 
lar is let fall from the vertex or opposite angle; and 
the altitude of a figure is its perpendicular height. In 
the Instfigtire, AB im the base, and Cl) the perpendicular. 

2b'. A figure of tour sides and angles is denominated 
a quadrangle ol quadrdatcral figure. 

27< A paralfelogram is a quadril^ral figure, having 
Its opposite sides parallel and equa^t^^ admits of four 
varieties, viz. the square, the rectangle, the rhombus, 
and the rhomboid. 

28. A square is an equilateral parallelogram, having 
all its angles right angies. 



2<). A rectangle is a parallelogram, having its oppo> 
site sides equal, and all its angles right angles. 


30. A rhombus is an equilateral parallelogram, 
havin|r its opposite angles equal; two of which are 
acu^e, and two obtuse, which, in a regular rhombus, 
are O'O and 120 degrees. 
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31. A rhomboid or rhomboides is a panllldhl|praint 
having its opposite sides and angles equal ; t#0 its 
angles being acute, and two obtuse; and the 

figure is regular, the angles arc bO and 12U degl^S. 



32. A trapezium is a quadrilateral figure, whose 
opposite sides are not parallel to each other. 



.33. A diagonal is a right line joining the opposite 
angles of a quadrilateral figure, as AB. 

.34. Av.trapczoid is a quadrilateral figure, having 
two of its opposite sides parallel. 



35. Plain figures having more than four sides, are 
generally called polygons ; and receive their particular 
(lenominations from the number of their sides '>r 
angles. 

3(). A pentagon is a polygon of five sides; a hexa¬ 
gon of six ; a heptagon of seven; an octagon of eight ; 
a nonagon of nine; a decagon of ten ; an undecagoii 
of eleven , and a duudccagon of twelve. 

37> A regular polygon has all its sides a’ld angles 
equal; when they are unequal, the polygon is irre- 


(fAET DEFiNITIONS. 7 

S8» A circle is a plane flpure, iWnded by a curved 
lilie» called the ciicumrerence, which is every where 
eqci-dfmnt from a certain point within it, called the 

cen^. 



.^9' The diameter of a circle is <|ri^ht line drawn 
through the centre, and terminating in the circum¬ 
ference on each side, as A B. 

fO. The radius of a circle is half»the diameter, or it 
is a ri/^ht line drawn from the centre to the circum¬ 
ference, as Cl). 

41. An arc of a circle is any part of the circum¬ 
ference, as the arc I'^HF. 

42. A choid is a right line joining the extremities 
of an arc, as ihtfline KF; and the versed sine is pait 
of the diameter«cut oil’by the chord, A', GH. 

43. A segment is any part of a circle, bounded by 
an arc and us chord. 

44. A semicircle is half of a circle, or a segment 
rtit off by the diameter, as ADB. 

4:5. A quadrant U the fouith part of a circle, as 
ADC. 

44). A sector is any part of a circle, bounded by an 
arc and two radii. 

47 . The circumference of every circle is supposed 
to be dfvided into 3()0 equal parts, called d^rees ; 
each degiee into b'O equal parts, called minutes, and* 
each minute into tiO equal parts, called seconds. 



8 GEOMETIPICAL •(!*AIT I.) 

1 

48. The arc of^a qunrlrant contains 9^ ibtgttn, 
which is the measure of a right angle. 

49 . An ellipse is a plane figure hounded by & jSurvsd 
line, called the circumference ; but as the figure Qoi 
a circle, it is described from two points in the lon^jat 
diameter, called tee foci, or focuses. 


C 



1 ) 


50. The longest diameter that c.m be drawn within 
an ellipse, is called the tr.ansver«.e diameter, as AB; 
and the shortest, the conjugate diameter, as CD. 
Sometimes these diameters are termed a\es. 

• t 

0 _ 

GEOMETRICAL PROBLEMh 


PllOilLKM 1. 

'J’o bisect a given line A M 






r 


(PAET I.) PR04LEHS. 9 

From A and B as centres, with^any radius, greater 
than hi^ AR, in your compasses, describe arcs cut¬ 
ting each other in vi and n. Draw the line mCn, and 
it will bisect AB in C. 

PROBLEM 11. 

To bisect a given angle ABC. 

B 



From the point B, with any radius, describe tlje arc 
AC. From A and C, with the saniCj or any other ra¬ 
dius, make the inteYscctiou m. ‘Draw the line Bm, 
and it will bisect the angle ABC, as required.® 


PROBLEM III. 

To draw a Ime jmrallel to a given line AH. 

Case 1. Whei^the parallel line is to pass through a 
given point C. 

C 

D-1—E 

m 

A_!_B 

n m 

From any point ni, in the line AB, with the radius 
TrtC, describe the arc Cm. From the centre C, with 
the same Radius, describe the arc mr. Take the dis¬ 
tance Cm in the compasses, and apply it from m to r. 
Through C and r draw the line D£, and it will be the * 
parallel required. 
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Case 3. When tlie parallel lines is to be i given 
distance from AB. 



4 


From any two p()int« m and in the line AB, 
with a ra<lius equal to the "iven di-^Uince, describe the 
arcs r and o. Dra'A the line t'l), to touclr these arc**, 
without cutting them, and it will be the parallel 
required. 

Note.—T his Problem may Ik more caF»l\ pt'rformed by means 
of a parallel nilcr, which may al^^o be used lo advantage in several 
operations in Practical Geometry. 


PROBLEM IV. 


To rrect a perpendicu/uj from a given point (\ in a given 

iinc AB. 


C ase 1. When the point is near the middle of the 
line. 



I 


tn 




/ 


r 


1 



n 



On each side of the point C, take any two equal 
distances, Cot and Cm. From w and n, as centres, 
with any radius greater than Cot or C«, describe two 
arcs cutting each other in r. Draw tlie line Cr, and it 
will be the perpendicular required. 



^ {9A%t l»)l PROBLEMS. 11 

Caw f* When the point C is at near the end 
the givei;^1ine. 


B 

Trom any point as a centre, with the radius or 
distance Cvi, describe the arc wCr, cutting the given 
line in n and C. Through n and m dra» a line cut¬ 
ting the arc in*r. Draw the line C>, and it will be 
the perpcndicula* required. 

PROBLEM V. 

From a given point C„ to let fall a ^efpendtcular vjntn a 

given line AB. 

Case 1. When the point is nearly opposite to the 
middle of the line. 

C 



With C as a centre, and any radius a little exceed* 
ing the distance of the given line, describe an arc cut¬ 
ting AB, in m and n. With the centres m and n, and 
the same, or any radius exceeding half their distance, 
describe arcs intersecting each other in r. Draw'the 
line Cr / and CD will be the perpendicular required. 
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Case S. When th^ p^iven point C is nearljr 4^[ipoitte 
to the end of the given line. 



From C draw the line CM to meet AB, in any |x>int 
M. Bisect the line CM'in the point N , and with the 
centre N, and radius CX or MN, describe an arc 
cutting AB in D. Draw the line CD, and it will be 
the perpendicular required. , 

Note.— Perpendicular* ma\ Ik* more oa'iilv rai«cd or let fall bv 
means of a Miuare, or «>1 a ftaihcr-eil^wl -iialc or ruler, with a line 
across It pcr|x-ndicularl) to its cd^cs. 


I 


PROBLEM 



To findftfte centre of a gtvm circle, or one already 

described. 


C 



Draw any chord AB; and bisect it perpendicularly 
#ith CD, which will be a diameter. Bisect CD in the 
point 0 , which will be the centre required. 


PROBLEM VII. 

To make a triangle with three given lines, any two of 
whiA, taken t<^ether, must be greater than the third. 
(EwM I.^93L) 
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A B 


From any scale of equal parts (which is to be under¬ 
stood as employed likewise in the following Problems) 
lay off the base AB. With the centre A, and radius 
AC, describe ap arc. With the centre B, and radius 
BC, describe Another arc, cutting the former in C. 
Draw the lines AC and BC, and the triangle w'ill be 
completed. 

Note—A tra|iezunn may be constructed m the same manner ; 
haling the four sides and one of the diagonals. 


PROBLEM VIII. 

Having given the base, the perpendicular, and the place of 
the perpendicular upon the base, to construct a triangle. 

• 

Let the base AB = 12, the perpendicular CD = 6, 
and the distance AD = ?• 

C 



Make AB equal to 12, and AD equal to 7* At D 
erect the perpendicular DC, which make equal to 6.* 
Join AC and BC, and the figure will be completed. 
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N ui E. — A trapczium^may be eonitnicted in a mMner, 

'by having ona of the diagonals, the two f>en><^ndictdm let Mi 
thereon from the oppraite nngle<t, and the places of tlilp 
dicular^ upon the diagonal; and a trafieroid may l»e constniGtcd bj 
drawing the two tvarallel sides perpendicularly to their Ivas^SIgiven 
distance. ^ , 




PROBLEM IX. 


To describe a square, whose side shall be equal to a gireu 

line. 


Let tlie given line AB = 8. 



Upon /Ine extremity B, of the given line, eipct the 
perpendicular BC, which make equal to AB. With A 
.Mnd C as centres, and the radius AB, describe arcs 
cutting each other in D. Join AD and CD, and the 
square will be completed. 


PROBLEM X. 

To describe a rectangular parallelogram, whose length and 
breadth shall be equal to two given lines. 

Let the lengtli AB =]|12,[and the breadth BC = (>. 

*4 



« ■> 

* 

(pAKV pbcAlbms. 15 

At9«ir^ the perpendicular which make equal ; 
to 6> Iptli A aa a centre, and the radius BC, describe 
an arc f and with C as a centre, and the radius AB, 
dcaci^be another arc, cutting the former in D. Draw 
tho lines AD and Cl), and the rectangle will be com- 

PROBLKM Xf. 

/ ;><»» n given right linn to construct a regular rhonihiis. 

Let the given line AB = 8. 

C 




Draw the line AB equal to 8. With A»am] B as 
centres, and the radius AB, describe art* cuttnig eftch 
tither in D ; then with B and D as centres, ami the 
^ame radius, make the intersection C. Draw tlie line'. 
A I), DC, and IJC, and the rhombus will be completed. 


* HOBLEM XII. 

To construct an irregular rhombus, having %iirn its side 
• and perpendicular height. 

Let the side — 8, and the perpendicular = (). 
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Draw AB equal t6 8; at A erect the perpindl^lar 
AE, which make equal to 6; aUd draw EC p ijmllel to 
AB. With the radius AB, and A as a centre, malto tlto 
intersection D; and with the same radius, and 
a centre, make the intersection C. Join AD, DC, and 
-CB, and, the figure will be completed. 

rUOBLEM XIII. 

Having any two right lines given, to construct a regular 

rhomboid. 

Let the given lines be AB =3l2, and BC = <)• 



Draw the line AB equal to 12. Take in your com¬ 
passes the/Mne BC, and lay it from A to E. With A 
anrl E as centres, and the radius AE, make the inter¬ 
section D. Then with B as a centre, and the same 
radius, describe an arc; and with D as a centre, and 
the radius AB, describe another arc, cutting the for¬ 
mer in C. Draw the lines AD, DC, and BC, and the 
rhomboid will be completed. 

PROBLEM XIV. 

Having given the base, the perpendicular^ and the place 
of the perpendicular upon the base, to construct an irre¬ 
gular rhomboid. 

Let the base AB = 15, the perpendicular ED =r 6, 
and the distance AE = 5. 

D 



(»AtT 17 ,; 

Affequalto 15, and AE equal to 5. At E 
nprnendicular ED, which make equal to 6; 

S* H. ”2 

SstiTT-X'^ra £ 

completed. 

x„, E._Th. M,m ot .11 Ih. mimor »g''' »' 
iiKiirc, IS ci|iial to four nght angles. 


niOBI.EM XV. 

Ilanng Ihe (rii.iw and canjagata d,amelm ga,n, I. 

construct an ellipse. 

Let the transverse tliameter AB = 1 and the coi 
jugate diameter CD = 8. 

C •• (1 
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you vill determine other four points, 
method you may determine as many 
; please; through all of which, with a 
fedraw the circumference of the ellipse, 
^‘method of construction on page 315.) 


Z«) 

By iSia aame 
more Sts yoil 
steady hi^, 
(See another 


'I 


PROBLEM XVI. 


Upon a given line AB, to make a regular pentagon. 



Make Bm perpendizular to AB, And equal to half 
of it. Draw Am, and produce it till mn be equal to 
Bm. Witt the radius ,Bn, and A and B as centres, 
describe arcs intersecting each other in o, which will 
be the centre of the circumscribing circle. From the 
point o, with the same radius, describe the circle 
ABCDE{ and apply the line AB five ^.mes to the cir¬ 
cumference, marking the angular poCKhT, which con¬ 
nect with right lines, and the figure will be completed. 


PROBLEM XVII. 

Upon a given line AB, to make a regular hexagon. 

D 


£ 
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Wi^ A and B as centres, and the radius AB, de¬ 
scribe arcs intersecting each other in o; and with o 
as a centre, and the same radius, describe the circle 
ABCDEF. Apply the line AB six times to the cir¬ 
cumference, and it will form the htexagon required. 


PROBLEM XVIII. 

I'non a givrn line AB, to construct a regular octagon, 

F E . 

. « ••• 



7/1 A B n 

^ a 


On the extremities of the given line AI^ erect the 
indefinite perpendiculars AF and BE.^ Produce 4he 
line AB, l)oth ways to m and ti ; and with the l-aes 
AH and BC, each equal to AB, bisect the angles 7 «AF 
and nBE. Draw CD and HG parallel to AF or BE. 
and each equal*to AB. With D and G as centres, and 
the radius AB,'describe arcs intersecting AF and BE, 
in the points F and E. Join GF, FE, and ED, and 
the figure wdl be completed. 


PROBLEM XIX. 

Ju a given triangle ABC, to inscribe a circle. 
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Bisect the angles A and B, with the lines Aoj Bo, 
and o will be the centre of the recjuired circle ;^atid its 
radius will be the nearest distance to any one of the 
sides ; hence the circle may be described. 

PROBLEM XX. 

About a gwen triangle AIU', to circumecnhc u nu b , or 
to dnvnbe the circumference of a circle through three 
gtten points A, U, C. 


C 



^ « 

Bisect the sides AB, BC, with the )H*r))endicidar> 
mo and «of and o will be the centre of the circle, ami 
its Tadiiis will be Ao, Bo, or Co. 


PROBLEM XXL 

To make a triangle equal to a given trapezium A BCD 



Draw the diagonal DB, and parallel to it djaw CE, 
meeting AB prexiuced in E. Join the points I)Ii; so 
nbail the triangle ADE be equal to the tnqieziurn 
A BCD. 
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PROBLEM XXJI. 

To make a nyht angle hy ihe line of chords on the plane 

scale. 



A D B 

Draw the tMlimitecl line AB ; then take in your 
compasses 60 ° from the line of chords, and with A as a 
centre, describe tlie arc ED. Take 90 ° from the same 
scale, and set off that extent from D to C. Draw the 
line AC; and CAD will be the angle required. * 

J 

PROBLEM XXIII. 

To make an acute angle lhat ehall contain any numl^^ >oJ 

degrees; suppose 33*' 30 '. 



Draw the unlimited line A B; then take 60° in your 
compasses, and with A as a centre, describe the .arc 
EEt Set off the angle S5° 30', from D to C. Draw 
the line AC ; and CAD will be the angle required. 

PROBLEM XXIV. 

.■7V> make an obtuse angle that shall contain any number </ 

degrees i suppose 128” 35'.^ 
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Draw the indefinite line AB ; and witli the chord of 
fiO*’ in your compasses describe the arc DK. Set ofl 
1)0" from D to C ; and from C to G set utf the excess 
above <)()", which is 38" 35'. Draw thefline AG, and 
GAD will be the required angle. 


PROBLKM XXV. 


'J'o find the number of degrees contained m amj ytren 

angle BAC. 

B 


c 

With the chord of CO, and A as a centre, describe the 
arc mtu Take the distance mn in your compasses, and 
apply it to the line of chords; and it will shew the 
number of degrees required. 

Note. —An{<left may be more exfieditiously laid down or mroMired, 
by means of a semi-circle of brass, called “a Protrettor,” the art 
ui w bich 18 divided into ISO degrees. 



PROBLEM XXVL 

Upon a given line AB, to make a regular polygon tf any 

proposed number if sides. 
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Divide by the number of sides, subtract the 
quotient from 180'*, and divide the difference by two. 
Make the angles ABC and BA(' each equal to the quo¬ 
tient last fuond ; and the point of intersection C, will 
be the centre of the circumscribing circle. With the 
r.idius AC or BC, describe the circle; and apply the 
chord .AB to the circumference the proposed number 
of times, and it will form the polygon required. 


PROBLEM XXVII. 

In any gtveri rircle to inscribe a regular polygon of any 
proposed number of sides ; or to divide the ctreum/erenee 
into any number of equal parts. 



Divide 360“ by the number of sides, and make the 
angle ACB, at the centre, egual to the number of de¬ 
grees contidned in the quotient; and the arc AB will 
lie one of the equal parts of tlie circumference; hence 
the polygon may be formed. 
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Note—T he sum ot all the interior angles of any pOlygODt 
whether regular or irregular, is equal to twice as mEDy l%bt 
angles, wanting four, as the figure has sides. u 

PROBLEM XXVIIL 

To find a mean proportional between two given lines. 
Let the iriven lines be AB = 32, and BC = 18. 

D 



Make AC = 50, the sum of the given lines ; and 
with ^e radius Ao = 25, and o as a centre, describe 
the semicircle ADC. From the point B, erect the per¬ 
pendicular BD, an’^ it will measur'e 24, the mean pro- 
|)ortional sought. 

* 

^Note.—A mean proportional between any two numlx'rs ma\ 
also be found, by multiplying them together, and extracting the 
^uare root of their product. 

PROBLEM XXIX 

To raise a perpendicular from ang point D, tn a given 

line AB, by a scale of equal parts. 

C 



5 


4 
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Ifoke Dm = S; and from the joints D and m, with 
the dirtences 4 and 5, describe arcs intersecting each 

j through the point n, draw the 

line DC, and it will be the perpendicular required. 

Note —This Problem may be performed by any otherJiumbers 
in the same proportion ; but 3, 4, and 5 are the least whole num- 
her* that will form a right-angled-triangle. 


PROBLEM XXX. 

fiitv/i Ote span or chord line, and height or versed stne of 

tlie arch df a bridge or ceUar, to find the radios of the 
circle that viU strike the arch. 


C 



Draw the unliq;iited line CE ; and take the versed 
sine from a scale of equal parts, and set it from C to 
1). Through the point D draw the line AB perpendi¬ 
cularly to CE, and make AD and BD each equal to 
half the given chord; also draw the chords AC, BC. 

> Bisect either of these chords perpendicularly, with a 
line meeting CC in o, which will he the centre of the 
circle; hence the arch ACB may be described. 
dividj^ the square of half the chord by the versed sine; 
to the* quotient add the versed sine, and the sum will 
be the diameter of the circle. 

Note —niM Problem is extremely useful to Joiners in striking 
circular area, forming centres for bridges, cellars, &c. and also to 
Masons and Bricklayers, in describingdmlar pediments and other 
a-namental arches. 

' D 
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GEOMETRICAL THEOREMS, 

THE 

DEMONSTRATIONS 

OF WHICH 

Matf be seen in (he Elements of Eucltd, Simpson, nii<f 

Emerson. 


TIIKOREM I. 

If two straight lines AB, CD, cut each other in tiu 
point E, the angle A EC will lie equal to the angle 
DEB, and CEB to AEl). (Euclid 1. I r». Simp. 1. Z 
Ijpi. 1 . 2 .^ •*. 



THEOREM 11. 

The greatest side of every triangle is opposite to the 
greatest angle. CEuc.l. 18. Simp. 1. 13. Em.U.4.J 

THEOREM III. 

Let the right line EF fall upon the parallel rigiit 
lines AB, CD; the alternate angles AGD, GHD are 
eq^ to each other; and the exterior angle £GB is 
equal to the interior and oppoute, upon the same side 
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% 

GHD; ami the two interior angl^ BGH, GHD^upon 

the 8an(^ hide, are together equal to two right angles. 

(Euc. I. 29. Simp. 1. 7- Em. I. 4f.J 

I-: 



F 

.• I’ll KOFI KM IV. 

l.ft ABC be a triangle, and let one of its sides BC 
l)c produced to D ; the eMeiior .angle ACD is eipial to 
tile two interior and opposite angles CAB, ABC* alSo 
'lit* three interior angles of every triangle are togeiFyr, 
tspial to two light afngles. (Euc. 1. .^2. Simp f.t^} 

>\ 10 I.m. II. 1 '2..J 

A 



TIIKORKM \ . 

Let the paralleloCTaras A BCD, DBCE be upon the 
• safne base BC, .'ind between the same parallels AE, 
BC ; the parallelogram A BCD is equal to the parallelo- 
giam DUCK. (Euc. I. S.'j. Simp. II. 2. Elm. HI. (>»^ 

A D E 
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1 

THEOREM VI. 

Let the triangles ABC> DBC be upon the same base 
BC, and between the same parallels AD, BC; the tri¬ 
angle ABC is equal to the triangle DBC. (Euc. I. 37. 
-Simp. II. 2. £»i. II. lO.J 


A D 



THEOREM VTI. 

/Let ABC be a .right-angled triangle, having the 
1 angle BAG ^he square of the side BC is equal 
to tne sum of the squares of the sides AB, AC. fEitc. 
I. 47. fiimp. II. 8. Em. II. 21.) 


C 



Note.— Pythagoras, who was born about 2400 years ago, dis¬ 
covered this celebrated and useful Theorem; in consequence, ol 
which, It IS said, he offered a hecatomb to the gods. 


THEOREM VIII. 

Let ABC be a circle, and 6DC an angle at the centre, 
and BAG an angle at the circumference, wjhich have 
the same arc BC for their base; the angle BDC is 
* double of the angle BAG. (Euc, III. 20. Simp. III. 
10. Em. IV, \2.) 
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A 



THEOREM IX. 

Let ABC be a semicircle ; then the angle ABC in 
that semicircle, is a right-angle, (l.uc. III. .'Jl. -N'tw/;. 
III. 1.1. 



THEOREM X. 

Let I)E be tlrjftwn parallel to BC, one of the ^i(le!) 
i»f the triangle ABC ; then Bl) is to DA, as CE to EA. 
" /■;</( . VI. 2. Simp. IV. 12. Em. 11. 12.^ 


C 



THEOREM XL 

In the preceding figure, DE being parallel to BC, 
(lie triangles ABC, ADE are equi-anguIar*or similar ; 

o S 
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therefore, AB is to BC, as AD to DE; and AB is to 
AC, as AD to AE. (Euc. VI. 4. Simp, 1V.'I2. JSsa 
II. IS.; 


THEOREM XII. 

Let ABC be a right-angled triable, having the right 
angle BAC; and from the poinfV let AD be drawn 
perpendicularly to the base BC; the triangles A HI), 
ADC are similar to the whole triangle ABC, and to each 
other. Also the perpendicular AD is a mean pro|)or- 
tional between the segments of the base; and each of 
the sides is a mean proportional between the base and 
its s^ment adjacent to that side; the'^fore, BD is to 
DA, as DA to DC ; BC is to BA, as 1)A to BD ; and 
BC is to CA, as CA to CD. f£«c. VI. 8. Simp. IV. 
19. Em. VI. 17 .; 



THEOREM XIII. 


1C, ADE, be similar triangles, having the 
angle A common to both; then the triangle ABC is to 
the triangle ADE, as the square of BC to the square 
of DE. That is, similar triangles are to one another 
in the duplicate ratio of their homologous sides. CEuc. 
VI. 19. Simp. IV. 24. Em. II. 18.; 



« 


C 
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THEOREM XIV. 

In any triangle ABC, double the square of a line 
CD, drawn from the vertex to the middle of the base 
A B, together with double the square of half the base 
AD or BD, is equal to the sum of the squares of the 
other aides AC, BC. (Simp. II. 11. Etn. II. “iS-J 


C 



THEOREM XV. 

In any parallelogram A BCD, the sum of the squares 
of the two diagonals AC, BD, is equal to the sum of 
the squares of all the four sides of the parallelogaqnu 
(Simp. II. 12. Em. III. ^.) 

D C 



THEOREM XVI. 

All similar figures are in proportion to each other 
as the squares of their homologous sides. (Simp. IV. 

Em. 111. 20.J 

THEOREM XVII. 

The circumference of circles, and the arcs and 
chords of similar segments, are in proportion to each 
other, as the radii or diameters of the circles. (Em. 
IV. 8 4- 90 

* THEOREM XVIII. 

Circles are to each other as the squares of their radii, 
diameters, or circumferences. (Em. IV.*35.J 
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THEOREM XIX. 

Similar polygons described in circles, are to each 
other, as the circles in which they are inscril>ed ; or as 
the squares of the diameters of tliose circles, Em. 
IV. SG.J 

THEOREM XX. 

All similar solids are to each other, as the cubes of 
their like dimensions. Em. VI. l>4.^ 


EXPLANATION 


01 THE 


j/,ri?il‘lpal Mathematical Characters. 


The sign or character = (called equality) denotes 
that the respective quantitie.s, between which it is 
placed, are equal; as 4 poles == 23 yards = 1 chain 
= 100 links. 

The sign + (called flus, or more) signifies that the 
numbers between which it is placed, are to be added 
together; as y -}- 6 (read ^ plus (y) = i.*;. CJeomctri- 
cal lines are generally represented by capital letters; 
then AB + CD, signifies that the line AB is to be 
added to the line CD. 

The sign — (called minus, or less) denotes that tlie 
quantity which it precedes, is to be subtracted ; aa 
1.0 — f) (read 1.5 minus 6) = 9* I” geometrical lines 
glso, AB — CD, signifies that line CD is to be 
. subtracted from the line AB. 
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The sign x denotes that thef numbers, between 
whidi iUis placed, are to be multiplied together ; as 
5x3 (read 5 multiplied by 3) = 15. 


The sign -r signifies division ; as 15 -r 3 (read 15 
divided by 3) = 5. Numbers placed like a vulgar 
fraction, also denote division; the upper number being 
the dividend, and the lower the divisor; as y = 5. 


The signs : :; : (called proportionals) denote pro¬ 
portionality ; as 2 : 5 0 : 15, signifying that the 

number 2 bears the same proportion to 5, as 6 does 
to 15: or, in other orib, as 2 is to 5, so is 6 to 15. 

The sign { (called vinculum) is used to 

connect sevcrahVjuantities together; as9-f-3| —6 {x 

2 = 12-61x2 = Gx2 = 12. 

The sign placed above a quantity, represents ^e 

square of that quantity ; as5-|-3|® = 8* = 8 
= 64 .. 


The sign placed above a quantity, d^o tc^he 

cube of that quantity ; as 9 + 3| — 8 ’ ^ > ,1 ^ 

= 4’ = t X 4 X 4 = 64. 

8 • ^ 

The sign or placed before a quantity, denotes 

the square root of that quanUty; as v/9x4 = y'yd 

= 6 . 


3 

The sign placed before a quantity, represents the 
cube root of that quantity; as ^ 6x4x3| — S. 
= ^24x31-8 = v/ 72^=^/64 = 4. 


/ 



mensuration 

r 


Xtakt n.) 


34 


PART II. 


MENSURATION 


SUPERFICIES. 


The area of any pL-ine figure is its supcrfin.i! con¬ 
tent, or the measurement of its surl?.f*e, w iihout any 
legard to thickness. 

The dimensions of figures arc taken in lineal mea¬ 
sure. Sometimes they are taken in inches and tenths , 
s/»i^'imes in feet, inches, and parts ; sometimes in 
tenths, and luindtedihs; and sometime-, in chains 
ai^'inks, and the urea of any figure is L'limated hy 
th^|4a:>i3er of square inches, square feet, square cfiains, 
^rdiluiTn^ in that figure. 

V “fl u.tBsunng tape, (i>*utaiv «.illed a /»ut aw ( Utpr', rtuHnl ii,u> l< > t 

im'u .‘ion iiiiL ftldc, aiKi iinkb on ilre^otheT) lA talfuiated 

taWinif iu n«>i tns lapc^arcoi ictnou^ K ngiii* , but thuii ol buu 
or twerty* two \arci)» aie mo»l u&clul. i 

% In pr4Ctu0f (he dimensions may gctHr«i](> btr^Cuuur»oG«ou^tv rnicrtd 
upon a lougU sketch ol Uic figure, 

) I he follo«iins tablfs of hi«ual and lyumr measures^ ought to he >w«iU nn. 
(i(.rst< txl by the learn* r, b* (on he prottcus fiirtln r. 

A TABLE OF LINEAL MEASUUE. 


in that figure. 


Inches. \ Link. 

7-92= i 1 

la 1 L.'iioi 


, 1 
■! 8 1 


! 2 


3() 


198 



7920 


63.300 


j l..')15l= 1 ; ■ 
i 4 . 54 . 04 . 1 


25 


100 


1000 660 


a- o 
• s« 



> 1 

a. 1 

s ' 


22 4= 


40 



8000 :o280U7(>0l320 
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^ardi make one faiUom, and aeMii yardt one xond of fencing 

«r diKhlfg, ^ 
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PROBLEM I. 

To Jind the area of a square. 


RULE. 

Multiply the length of one of its sides by itself, and 
the product will be the area. 

Voir I. The »tde ofa •qiiarc miy be found by extracting the square root 
of lU area. 

f« When the area of a figure is found h\ duodecimals, it is generally said 
to be in feet, inches, parts, but u is evident that it is in fen, iwrilths, 
inchea, &c , because U4 squares inches, and not fj. make a square foot In 
this work, I have, however, cnufornied to the geneMl pracHre 

3 , The learner shoutd (arifiilly ranmiae, verk orer, and pal doira all the 
aoialiont given in this book, in order that he mas the better comprehend 
the different rules. The definitions and Rules should alto be commiittd lu 
memory. 


EXAMPLES. 

1 . What is the area of the square A6CD, the side 
^ which is 8 feet 6 incites ? 

D C 


/?y IS^eciputls. 

FBET. 

8.5 

8.5 

425 

680 

m.^&feel. 

• 12 

3.00 inches. 



By Duodecimab. 

r£CT. INCHES. 


8 

6 

8 

6 

68 

0 

4 

3 

72 

3 Answer. 


Atiswer 72 fut 3 inches. 

2. Required the a^' of a square floor, whose side 
is 18 feet 9 inches. 
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Here 1 % feel 9 inches = 18.75; \nd 18.75 x 18.75 = 
351.5625 feet — 551 jeci, 6 in. 9 jiartv, the area required. 

3 Wfiat is the area of a square table, the side of 
which measures (i feet 8 inches ? Ans. ^\ft. 5 in. 4rpa. 

The side of a square court-yard measures 85 feet 
3 inches; what will it cost paving ift 2s. ()d. per yard ? 

Ans. Jtlll. Oj. 7fd. 

.5 The base of the largest Egyptian pyramid is a 
sijuare, whose side is OffS feet ; how many acres of 
ground does it cover? An.t. 11a Or. 4p. 

O’. What is the side of a square whose area is 1.82496’ 
square feet ? Ans 364 feet. 

7. llequyed the side of a square garden that cost 
t’.S ISs. l>d. trenching at l^rf. per square yard. 

Ans. 23 yards. 

Now —Till some nf the nnni aiinenl iiriirture* in 

the wotlri, I*ii ir «iriti<(titiv ix*uitd>tiv Ot'yofid tlit Tct*»r<U t>i »tll tiinf'ry* and 
t ht ir iHii tnal usr> lu'tnv t.iittrel) unknown* HeroUnius, wU« wrote about 
Maf» H'o, witli ufl much unceriatnn iotueriiinj ihe tiine of 

M.i ir htoMiMi; is w« ilo if nresenl »hal tJ'Cse mft- 

|OiiK inttnuiikeutR were knilt ilie c liilOTCn during lluir 

in Egvp* j jitd designed n scpuUlircs for ilu’KgviMun k!Mg^ Shon.q^Ak 
»>u|ip(isk;bill Ih ctirrtiti (faj inu»t h »\c siitixl alnuy \tiirB 

|)t iidi( ukar tuulii of Uie largest of rht^e stmiendou^ siMictures i# 
leer , bill if inejfured obhqtuly, it i» 7*)0 led from tin basi. to itu 
fion kt tiu iO|>. • ** 


PROBLEM II. 


To find the area of a rectanyle. 

RULE, 

Multiply the length by the breadth, and the pro- 
xluct will be the area. 

Sotf l« If the loiu’ih and breadth be m ititlus, their produri miiil be 
divided by m. mordii to ♦*oiain Iht area in squau Icii , hut it onedifneri- 
siofl be in led, and the oihtim on hi-, Ihe proi'mi divuled by 1 1 * will gifc 
me a.ea in ^qnart l> n. I U^% ob« rvaiioii, howe\ei, w not uppluable, wlun 

tht urea i*> buiiid dunnii.imal y. , , 

' It the an a of u leiiaiiati he divided bv one of il» sides, the quotient 
will lie ihi other si ic, hut the anM inns! hrsl br rtdutcd to the »ttine^e- 

noniinaihm as the jiiven side. . » u • 

3 rnoOs, and peithi a may he reduced mio square linkb. ny mul¬ 

tiplying (he whole quaniiiy, in pcithes, by 635, iht number of square links 

in H squire pert h , ^ , »i « 

4 . hi ittkinn dimcnsioni with at ham, il is usiiil to let down the num* 
heroi linki In this case, hvi tiguies muit be cut olF, as detiinals, towards 
the riKlu-handiol tli« area, und those on the left will express the number of 
acres. Tht deriiiiah mud then be reduced inlo roods and pciches, by nmU 
TipUing them successively by 4, and by 40^^(ing live tlgurea asbuorc, 
in each product* 
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t 

Xpait H.) 


EXAMPLES. 

1 . Required the area of the rectan|;;1e ABCD, whqke 
length AB is 12 75 chains or 1275 links, and breadth 
BC 6.7^ chains or 675 links. 

1) C 


A B 

Links. 

1275 

()75 


6375 

8925 

7650 


8.60625 

4 


2.42500 

40 


17-00000 Ans. 8fl. 2r. \7p. 


2 . A door measures 6 feet 3 inches, by 3 feet 6 
inches; wliat did it cost at 1 s. 8d. per square foot ? 

Ans. £l. \6s. 5ld. 

' S. The length of a mahogany tea-table is 45 ipches, 
and its breadth 42 inches; what is its area in square 
feet? Am. 13.125 Jeet. 

4 . How many square feet are contained in a rectan- 
gttlar fir deal, whose lef^gth is 18 feet, and breadth 11 
' inches? Am. l6^/eei. 
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6 . Required the area of a granar^ floor, whose lengtti 
is 4f5 feet 6 inches, and breadth 20 feet 10 inches. 

• Ans. 9i7feet, II iw. 

(). Flow many yards of carpet, 3 quarters wide, will 
cover a room that measures 28 loet G inches, by 18 
ti*et 9 inches ? Ans. 79 G in. 

7. The area of a rectanjTular fiehl is 14a. 2r. lip. ; 
what IS Its length, its breadth being 9^^ links 

Ans. 1575 links. 

i¥tl\ rectangular allotment upon a commor^ co^t 
.C 78 . Ir. 10\<1. diggiug and levelling, at JIj7- 10s. per 
, what wdl be lheexpen>'e of tt-ncing U half round 
at 5s. bd. per rood,its length being J22.> links? 

Am. i,'17. 18y. 8r/. 

PROBLEM HI. 


To find the area of a rhombus or rhombotdes. 

RULE. 

Multiply the length of the basebyThe perpendiyi'ar 

brradth, and the pioduct will be the area. 

• 

.Vo/r 1 li iht* nrtnnf » rhiMulMtft or r1>omtKnd<s Hi* (iivuVi^ov «>ni ” 

• Unit <ht nt will Ih Uic ath* i ^ 

0 TL*'ai(hoI t pHnilKltigTHni iita\ In r<uiui) b\ , i 

o| 411V two ol il» aidrff by tile naiurvl 9 n«* uf tucir lUcUfU'U nnglc 


EXAM PLKS. 

1. Required tl^ area of the irregular rhombus ABCI]?) 
whose base AB is 12 feet U) inches, and perpendicular 
1)1'. 9 feet 8 inches. ("See Ptob. XJI. Pari 1.) 

I> C 



Here 12 ft. 10 i;i. = 154 inches, and 9^1. 8 in. = 116 
inches; then = 124 05555/ret 

= 121//. 0 in. 8 jMi. the area reqiTlfW. 
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S. What is the \area of the regular rho[nb<H4M 
ABCD, whose side AB is 2185,and AD 1426,links? 



BifNoteZt M'f/iflfiK'2185 x 1426 x .8660251 ^thr 
nalurm sine of 60 ^’, the anolc BAD) = 2698570 sq. 
links zz 2()n. 3r. ii’Jj). the area required, 

3. How many squ.ire vaid» of paving are*there m a 

coiirt-yaril in the form of a rhombus, whose base mea¬ 
sures 265 feet 9 inches, and perpendicular, which rises 
at the distance of 100 feet fiom the e^t,l of the base, 
246 feet 3 inches ^ dns. 7271.21527 ifurds. 

4. Measuring along the base of a held m the form o. 
arl^nboides, 1 found the perpendicular to Hjc at 6‘78, 
^{’drIts length 1264 links; the remainder of the base 

ured 2435 links; whut is the area of the field ? 

Ans. 3.0a. Ir. 15|p. 

, jfiAs-„4ndow contains 36 panes, each in the form of 
«^i€^hcmbi!^ 4fhose base measures 11 ^ inches, and per- 
pehifiT^ar inches; what will it cost glazing at li. 
IJ^J. per square foot? Ans. £2. 7^- 11 id. 

0. .A grass-plot, in a gentleman’s pleasure-ground, 
^eost £3. 14i. Id. making, at 4d. pe.* square yanl; 
what is the length ot the base, the perpendicular being 
40 feet, and the figure a rhombus ? Ans. HOJcet. 


PROBLEM IV. 

To the area oj n triangle, when the base and perpeu- 
. dicutar arc given. • 

RULE. 

Multiply the base by the perpendicular, and half the 
product will be the area. ^ 

Or, multiply the base by half the perpendicular; or 
the perpendicular by the base, and the product 
will be the area. ‘ 
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ifui I. ir double the area of a triangle be divided by one of lU dimtn- 
ilOOi, ihequoiiiiit will be the other dtnitfifiuii. 

When iTie bate, the perpendmilar, and the place of the prrperidirulai 
the bite given, the iriangU mav be truly cc»nMruLted, and iia 
other ifrr> sldoi mMiaured by the tiale ii»td in the conaiiuMton, 

3 In (iidtr to find itip tuu pUre of ibr perpendicular, in taking ihedi- 
nu nftiiiiu of a inanglc, nr any oiber dvnn , ii will fte neceasary to u»e an in- 
struintMii laheil a ** i r«»>K, <ii i aln« h may be made in the follow- 

ing manner. Prorurr a pieie iif botrd. tiihei of tveamore, b(»x, or inaho- 
gaiiVi out of wbirh lorm ibc quadrant of a % in If, of about four inchei radium. 
In It, With a fine siw, make iwu at light angtea to each other* 

parallel vo the rndii. und ahuui half an inch dirp. Through the centre of 
ilu qiudraui make a (irtuiir iioU, tar^i enoiiah to receive a staff of atiout 
ihre* (piirt«r« (fan on h m diameter Tne cross or quadrant must real 
and turn upon a Ahoulder inido ai a t onvi nlent dlsiance from the top of the 
suif, ami II may l>r iirevc nu d Ir an i omnig nff, by means of a Si rtw passing 
through a hollow t ylinder ofw«>i*d oi bra<<^, made to fit the staff, immediately 
above tin t roi.^ The siatl mu<it h< piked with iron at the bottom, iii orib r 
«o enter rbi g'<ain>t r< udi s. It mav bi Hboui eight feet in length, «nd if it 
he diM <cd into ftet and tn< h< «*i mt * links if w It be found very u** ful in 
liiktng «iim« n^ioii^. rrns«e. mav b'* ionsiiiii tid in different wiys, but tin 
t n**’- (h.LoPed alniu I fim! to Ik* luovt conveiiii nt. 


KXAMPLES. 

1. Required the area of the triangle ABC, w^h®««e 
hiiM* AIJ measures 21.()8 feet, the perpendicular Ok’ 
q K> feet, and Al) 8.2() feet. 


C 



AD H 


FCIil. 

2I.()K 

94() 


18008 
8(i7ii 

1 ()a 1 2 


2)205.0928 


102.5464 
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2. What is the arW of a triangular field, the base W 
which measures 3568 links, the perpendicular 1589 
links, and the distance between one end of the base 
and the place of the (Mirpendicular 14<)5 links ? 

‘ Ans. 28a. Ir. 15Jp. 

3. Required the area of the gable end of a house, the 

base or distance between theeaves being 22 feet 5 inches, 
and the perpendicular from the ridge to the middle of 
the base, 9 feet 4 inches. A ns. 104//. 7*»* 4/ja. 

4. After measuring along the base of a triangle 895 
links, I found the place of the perpendicular, and the 
perpendicular itself = 99^ links ; the whole base mea¬ 
sured 1958 links; what is the area of the triangle ? 

Ans. f)a. 2r. ,* 17 ^ 

5. How many square yards of slay^g are there in 
the hipped roof of a square building ; tne base or length 
of the eaves from hip to hip being 23 feet 9 inches, and 
the distance between the middleof the base and thever- 
texr^f the roof 9 feet 6 inches ? Ans. 5C^ds. IJi. Sin. 
rWm. The area of a triangle is 6 acres 2 roods and 8 
passes, and its perpendicular measures 826 links ; 

be the expense of making a ditch, the whole 
J^»»^h*oI base, at 2s. 6d. per ro^.^ Ans. £6 4s. 7|d' 


PROBLEM V. 


yTo find the area of a trtangle, the three'stdes 0tQ§ of which 

are given. ** 

RULE. 

Fiom half the sum of the three sides subtract each 
side severally; multiply the half sum and the three 
remainders continually together ; and the square rout 
the last product will be the area of the triangle. 

fiotei, U« tTMngle he arruratt ly liiid down, from a preify large moIc oI 
«*qaal pArta, ilic pcrpenaiLular may bt mt-oaured, and the area luutid by ibe 

lait Problem. 

q. If the rrrtangle nl anv two ftidet of a triangle be nuihiplied by the 
natural cine ul ihiir iiic'uiud annle, the product will he double the area of 
the trianglei consequinily, If donlilc the area of a triangle b« divided by the 
rectangle of any two ol ua aide*, the quotient will be the natural fine ol their 

included aagle. 

5. If the area of a i ^ aided by half the turn of the aidca^ the quo. 

tient will be the rpdiuaol the inscribed circle. 
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' 4. Many calcuUtions In AnihmetiCr Meniifrationi kc. may be areatly' 
Ikcilitated by the a»mtanie of laRanthms ( and it U matter ol 4Ui|inte that 
4heir ufc if not more generally uughi tn public t<.boola« 

III** nirthod ol Moiking !>> logarithmn it txirrmcly simplr, and maybe 
apjilifd to stmoii every kind of calculation , yrt the advantagcft of tin* great 
discovery have liiiberto been chiifly enjoyed by tlioai* only wiio have leisure 
and tiK linatiuo to cultivate the higher branchci ^ the Matin iiiaiKi 

Tilt following are iht most u*rfut Rule* on thu aubi ct, they, how«^ver, 
apply only to numbers greater ihuii unity , for if ibt rioinbert b# Uss than 
iiniiVf the indues ol iluir loganilinis will be negative, which reqoirei a little 
mort ingeniiil> iii the inana^emeni 

MuUtplicalim fry Log^ariiAms. 

RUIX. 

Add the logariihmv of all the factors together, and then sum will be die 
logiiithmol tilt product. 

Dieutoa fry Logurithmi, 

RULE. 

From the logarithm of the dividend, subtract (be logarithm of (he divisor, 
and the remamdt r will l>e the loganchin of the quotient, 

Hulf of 7 hree fry Lot^arttkmt, 

Kt LC. 

Add th( logaTiihm« of the sreond and third terms together, and from their 
sum subtract iIk hurtiiiihm of the first term, and the remainder will be the 
toganuim ol the fourth Icrm* 

« 

/nrofafion, or 0 / Pavers. 

RULE 

MiiltlpU tu* lopanihm ofdiegivtn number, by the indev of the p<^dposed 
r , and ilte product will ho the logaiithin ol the power so^ht ' ’ 

s 

i"i(larian, or fitractton qf Pocfi. 

HlfLE 

4 

Ilivitc lilt loiitinilim nl the giv* n 11 uni her, by the index t», k, sropostd 
itiof 4ivi iiic (pioiKiii w ill ho the logarithm o| ihe rout rtquin d 

I uith r diTction^ on iliu he«ul app* ar 10 be unnecessary, .u it iv presumed 
ih.it hwTiohtis angwidiout a (riatist on lo^Ari(hm• ii may, however, 
h< fdot Tied, tioii Dr. HuilonN Maditmaliiat labksaic ton^idi/cu the m^<.t 
u>(ful 4 

EXAMPLEvS. 

1 What IS tho area of the tnanf^le ABC, the iide 
Ali nu-asunng -5, AC 20, anti BC 15 chainsj ^ 

C 



„ ‘/5 -f 20 + l.'i fiO „ , ,, , 

Here -= —30 = half the sum of 

2 2 "V ^ 

ihe suJes ; then 30 — 25 = 5, thejifsl rer^ainder; 30— 
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* \ 

20 = 10, the second Amain der; and 30^-1 5 = 15, life 

third remainder s whence ^30x dx lOx 15 = ^22500 
= 150 square chains =15 acres, the area required. 

Logarithms. 

The log. of ... 30 .... = 1.4771213 

- ... 5 .... = 0.()i)89700 

- ... 10 .... = 1.0000000 

- . . . 15 . . • . = 1.1760913 


Divide by the index of the root . . !2)i.352182(> 

The quotient is tlhe lug. of 150, the area 2.1760913 

• ■ ■ 

2. Required the area of a grass-pl(»t #ii» the form of 
an equilateral triangle, whose side is 36 f^t. 

* Ans. 561 18i46^erf. 

3. ^ \i'hat is the area of the galsle end of a house 
forming an isosceles triangle, whose base is 25, and each 
of iU other equal sides 20 feet.^ Ans. 195 15(il8./fr/. 

4. is the area of a triangular fielil, M-ho^e tiiice 
sidesln^^re 2564, 23k>, and 2139 links ? 

y.. ' . Ans. 2.3fi. Vr. 0’/) 

5. TiTeTnree sides of a triangular fish-pond measure 

293 , 239 , and 185 yards ; wliat did the ground which 
it occupies cost, at 185. per acre ? ♦ 

./ Ana. £8^.3. 7«- ScL 


P1103LKM VI. 

Any two sides <tf a right-angled triangle being given, to 

Jind the thirq stde. * 

RULE. 

t 

1. When the two legs are gtt'eu, to find the hyjwthenuse. 

Add the square of one of the legs to the square of 
the other, and the square root of the sum will be tlie 
hypothenuse. 

at When the hypothenuseffSs one of the legs ore given, to 

the other leg. 
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<mJ?Tom the sc^uare of the hypotjienuse subtract the 
square of the given leg, and tlie square root of the re¬ 
mainder will be the required leg. (See Theorem 7*J 

A*o4r,—When (he are% of a right-angled triangle and the hypothentiae arr 
Livm, (he kgft nuv fiuind b> liu loliowitig Geneie/To Uie aquart 
«tl iliT ti\|Miiheiinar add fikiir i iini.» the area ol tiiaitgle« and (he Mjuare 
loot of iiiti numlftcr will t>c (he tiiin of the U'g^. Prom the aqiiarr the fiy- 
|KUlienu>i' lake four iinui rlK («r< a of the triungli-, and the fquare root of the 
remainder will be ilie diff^rrnrc ot the leg*. Add hnlf the rilfference of ihe 
|e^« io half their siinu and jou wiM obtain the griiitpr leg« but if half the 
diffi^r* nte of the leg* be taken Iruin half their sum, tlu n nuinder wi!| tie the 
)i leg. 

EXAMPLKS. 


1. In the right-angled triangle ABC, are given the 
base AB =r 36, ami the perpendicula^BC — 97, tb 
find the hjrpotiienusu AC. 



Here 36« + e?'' = 1996 + 729 = -2025; \nd 
y/202;) = 45, the hyjwthenusc AC. 

9. If the hypothenuse .AC be 6'0, and the perpendi¬ 
cular Be 36’; wfyit is the bn'^e AB? 

Here G0« - = 3600 - 1296 = 2S01-; and 

v / 230 + = 48, the base AB. 

3. Required the length of a scaling ladder to reach 
the top of a wall whose height is 33 feet; the breadth 
of the moat before it being 44 feet Ans. 55 feel. 

• 4. What must be the length of a shore, wlucli, strut¬ 

ting 10 feet 9 inches from the upright of a building, 
will support a jamb IS feet 6 inches from the ground? 

Ans. 91 Jt. 4 tn. 9 

- 5. The distance from the ridge to the eaves of a 
building is 15 feet, and the perpendicular height of 
the gable end|9 feet; what is the breadth of the build¬ 
ing ? " Ans. 94 feel. 

6 . A ladder 46 feet in len^*|ji, being placed in a 
street, reached a window 96 feet *the ground, on 
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one side; and by tiirning it over, without removiilg^ 
the bottom, it reached another window 35 higb,^ 

on the other side; what is the breadth of the street? 

Ans, fed. 

7. A castle wall^there was, whose height was found 
To be 100 feet from th’ top to th’ ground ; 

Againsil the wall a ladder stood upright. 

Of the same length the castle was in height : 

A waggish youngster did the ladder slide 
(The l>ottom of it) 10 feet from the side : 

Now I would know how far the top did fall. 

By pulling out the ladder from the w'all ? 

Ans. 6 ino/tct, neatly. 

^^OBLEM VI1. 

* \ 

To find the area qf a Irajtczium. 

RULE. 

Multiply the sum of the two perpendiculars by the 
diagonal upon which they fall, from the opjiosite an¬ 
gles, and half the product will be the area. 

the trapezium into tw'o triangles, in the 
^ mosif convenient manner ; and the sum of their areas 
^found by Problem IV, or Problem V, will be the area 
requrretl. 

the irapttitnn Pdn br irucnbtd in a (Uilt/ that ift. tf Ihr ittim of 
any twti of lu ofTftostte auvUs he < qiiul lo ifo di kreet, ill urea ma) l»t (oimd 
as follows 1 rnm halt ilif mm of ilie lour itdei mbtract eat h >iuc •(.Ttrallv * 
then itu loitr r* niiitndr r-* <ontinuuily together, and iht lo^t 

of tbe Uit ptoduci will be the aiva. 

EXAMPLES. 

1 . It is required to lay down the trapezium A BCD, 

and find its area ; AE being 10.26 feet, AF 25 34 feet, 

AC 40.18 feet, Dh 14.32 feet, and 6E 12.86 feet. 

« 

D 


C 






(FABT II.). 

^ 'Were 14.32 + 

• , 10 
1092.0924; and 

required. 
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X 40.18 = 27 . 1 8 X 40.18 = 
4 

= .‘546.0462 feet, the area 


By Logarilhnu. 


The lop. of . 
The lop. of . 


27.18 is 

40.18 ia 


1 .4342495 
1.6040099 


Their sum. ia . 3.0382.594 

The lop. of. 2 is . 0 3010300 


The dift'. is the lop. of 546.0462 the area . 2.7372294 


/• 

2 . l.ay down the following trapezium, and find its 
area; Ali measuring 1125, AB ,3243, DE II 68 , pF 
1216 , DB 2 418, and CF 6 IO links. 

ftgoro IS c3KHUd inio tnanKici, biCAusc two pi'rpcndicu'art 
(aiinot be taken upon either of the diagonals. 


D 




/ 


F 


A 


H 


Here 3243 X 116S ~ 2 = 3787824 -j- 2 = 1893912, 
Ihc area qf the triangle ABD. 

. Also, 2418 x7^ -r 2 = 1 474980 2 = 737490, 

the area of the triangle BC D. 

Then 1893912 + 737490 = 2631402 square links •= 
26 a. Ir. lOjo. the area oj the trapezium A BCD. 

- 3. How many square yards of paving are there in a 
trapezium whose diagonal is found to measure 126 feet 
3 inches, and perpendiculars 58 feet 6 inches, and 65 
feet 9 incRes .? Ans. %'1\A15GQ yards. 

4 . In taking the dimensions"’of a tr^ezium, 1 found 
the first perpendicular to rise at 5o8, and to measure 






14EMSUB«^T10N 



835 links ; the second at l8G5r 0 ni\ to measuni W 
Jinks; the whole diagonal roeasirnd S543 links; whfl 
is the area of the trapezium ? Ahs. 22 o. Ir. Op. 


5. Lay down a trapezium, and find its area from the 
following dimensions ; namely, the side AB mea<^ures 
345, BC 156, CD 323, DA iy2, and the diagonal AC 
4.38 feet. Ans. 52S30.3tmC)jctt. 


6. The sides of a trapezium, ttyo of whose opposite 
angles are together equal to 180 degrees, measure 30, 
32J, .35, and 57^ feet; what is its area ? 

Ans. 1131 ft. 2 iVi. 9 pa. 


PROBLEM VJIl. \ 

To find the area of a trapezoid. 

RULE. 

J^Khifly the sum of the parallel sides by the {>er- 
pendicular distance between them, and halt the pro¬ 
duct will be the area. 

Or, half the sum of the sides multiplied by their 
distance will give the area. 

BXAMrLKS. 

1. What IS the area of the traj^zoid ABCD, the pa¬ 
rallel sides AD and BC of which, are 4!5 and 18 ; and 
AB, the perpendicular distance betw een them, 38 feet ^ 
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' Uere 25 4- 18 x 38 rr 43 x ,38 
1()34 . 

= 9X1 feel, the area required. 


49 

1634; and 


2. Required the area of the trapezoid ABCD, whose 
parallel sides AB and DC measure 4h feet 10 incheSj 
and 28 leet 4 inches ; DE, the perpendicular distance 
between them, 26’ feet 9 niches; and AE 12 feet 6 
inches. 

D C 



Here 46 feel 10 in. = 1-6 S.'l;; ;3, and 28 feet 4 inches 

= 28 ; Ihrn id 833.TT”^28.’333.‘53 X 26 » 7 .> 

-n 7*>.l ()/)()() X 2ti7j = 2010 7081.'i5, half of trlnch 
ts — 10().'i.3,')10773/<T/, l/ir area icqimcd. 

3. The ji.ir.iilel sides of a piece of prounc^anaeasure 

SfiU and ()84 links, and their perpendicular Jistance 
08.1 links, wlial w its area? /ins. I'a. 2r. X?t\p. 

4. If the p.n illcl sides of a {harden be (i5 feet 6 in¬ 

ches, and p) fi’ct 3 inches, and their perpendicular 
distance 36 tcct inches; what did it cost, at £325, 
I0.V |>er acie? • Ans. £ili. Cif. Jld. 

5. The hijipcd inof of a square building is flat at 

the lop“ the Icnetii of the eaves, from hip to hip, is 
54 feet fumliCN, the skU* of’ the square at the top, is 
SO jeet J) inches; and the nearest distance from the top 
to the eaves, !«, IS feet 3 inclies; 1 10 w many square 
yards of slating arc contanied in tlic four sides of the 
roof^ Jus. 345.73611 yards. 


PROBLEM IX. 

To find the area£f an irregular polygon of any numbei 

qf sides, * 
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MENSURATION 


1 


(part II*) 


RULE. 

Divide the figure into triangles and trapeziums in 
the most convenie-nt manner ; and find the area of each 
Separately ; then the sum of these areas will be the 
area of the polygon. 

• 

—Tn call nlating thf rr^ntent of .m irrcftuHr vo!3ff;on, it is someftinf • 
more el^iblc lo find ilie doubit* arra of racli figure into wh*( h it is divided , 
and hairthe tum ot these doubit ai\as, isiil bt iht utrauf the whole fiulygort 


EXAMPLES 

1 . It is required to lay down the irregular figure 
ABCDEFGA, and to find its area from the following 
dimensions. 


o 


Diagonals. 

Perpendicular s 

FEET. 


FEET. 

Am =25 7 

Cm = 

8 

AB = 35.5 f 

Go = 

-7.5 7 

An' = 12 ) 

Cn = 

S6( 

An =; 24 8 > 

En = 

10.4 7 

AD = 56 ) 

Dp = 16 7 

Dr = 2.3.5 > 

DF = 34 \ 

II 

9.25 


E 



Construction. Draw the line AB, which make 
z= 35.5 ; and l^.olT 35 from A to m; at which point 
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erect the perpendicular Cm cz 8; join AC and BC* 
and yoi^will have the triangle ABC. 

With C as a centre, and the radius Cn describe an 
arc; and with A as a centre, and the radius An, de¬ 
scribe another arc cutting the formtr in n. Through 
n draw the diagonal AD = 36, upon whicK lay ofF 
Ao = 12. At o erect the perpendicular Go = 7-5; 
join CD,.DG, and GA, and the trapezium ACDG 

will be completed. 

'J'he trapezium DEFG may be constructed in a 
similar manner. 

Cai.cul\tion. Here 33.5 x 8 = 284, double the 


area of thc.lriu»"le AB(’. 

A^ain, S.6 x •>() = l6.1 X 36 

double the area oj the trapezium ACDG. 

AIm), 10 4 4-' X ^ 

dotible^c area oJ the trapezium DEFG. 

„ 284 + 579-0 -f OOO.t _ 1530 

Then, - - -- 


= 579.6‘, 
= 666.4, 

765 yhel, 


the area of the irre^ulai ]whp^on rapured. 

2. It is required to lay down a pentangular field, Md 
find its annual value at i,’2. 54. per acre ; the first side 
measuring <)2(i, the second 536, the third 835, the- 
fourth 628, and the fdth 587 hnks; and the diagonal 
irom the first angle to the third 1194, and that from 
the third to the fifth J223 links. Ans. iJlS. 10^. 7j3- 

S,.t0 —Ihi'- fill*' inh.iattl ii>to ihiCL Uianglci, Ihe areas of winch ma> be 
foui.ii by I'rublLiii ^ 


PROBLKM X. 

(.(t'CH the fade of a regular jwhjgon, to fmd the radius oJ 
tt6 nuenbed or eireumscrtbing circle. 

RULE. 

M ultiply the given side by the number standm^ op¬ 
posite to the name of the polygon, in the tmrd, or 
iourth column of the follovyiiig table, as the case re¬ 
quires ; and tbf product will be the radius of the m-, 

scribed’ or circumscribing circle. 

F 2 
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0 


I. TABLE OF POLYGONS, &c.’ 


m ^ 

a P 
s« ^5. 

\ 

NAMES. 

1* 

O 

I'rigon, or cquil. triang 

4 

Tetragon, or square 

5 

Pentagon 

a 

Hexagon 

i 

Heptagon 

8 

Octagon 

1 ^ 

Nonagon 

! 10 

Decagon 

11 

L'ndecagon . 

1 ^ ' 

Diiodec'agon . 

No/- 1 

1 i 1 h<* rndiii^ of a < in U be ^ivt 


Uml of the lifitl. of the 
loscrtbcd (frctms. 

('irclr. \ ’ircic. 


. 0 .iOOOOOO '0 7()710()8 

. oo’ssifMO 0 s:>o6’.'.os 

. 0 80()(»v'.U 1 OOOOfHM') 

. l.(K"SJ()17 I.I 

. jl..‘J787.J>S7 I.-l-f'IfKVJi i 
. '1 ‘».';8SH8 1 (>i8()‘)'t() j 
. U.7n28^.V7 :j 77 78^’.') . 
. 1 S(;bllJ7>l. il i 


uanit'ot tlu lu iht f^uitit iolutiiii "Mhi |>rttiiiiiiu latiU• 


9. H> l\u a<«iftlan(e of tin* Problom, .tnv ri«u!ai t*hofcr *ir)e u 

given, tna> bftapU^ con^tnuied in \\n to'<nwMic maninr I itu' tin railiu' 
of the cirdimftnbin*! circ'c , and to i ht c uc uinli >( lu i <>( tbi* (lulc apply 
thegiviti side ilic piop(»&( d nitmi er (if I iinis, »ituI yoiii*ill liavt ilo 
requiicd. Or if the radnis of d \ in U’be givin* find ifit ^idc of the riOed 
polygon, with winch procdd ns before 

3« The perpondn uUr let fall fioin the ci nln o< i regular p^dvRon upon one 
of Its tides IS equal to rlw lailnis of the inHi r<'M d on U , and (fu ^iiin of thi 
Sides iS equal (u llic product of one* Mde iiniitiplHd by the number of sides 

t 


i 

-r: EXVMPLES. 


1. The side of a regular pentagon is 21 .T-'* J what are 
the radii of the inscribed and circumscribing circles ^ 
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Here .088 191 X 21.7.‘5 = 14.9681542.'> = DC, the 
radius the inscribed circle; and .8506508 x 21.75 
= 18..')0l6549 = AC, the radius the circwnscribing 
circle. * 

2. If the side of a regular heptagon be 25.25 ; what 
is the radius of the circumscribing circle? 

Atu. 29 . 097658 . 

If the side of an ocLngonal grass-plot, in a gentle¬ 
man’s pleasure-ground, ineaMire 86 feet 10 inches; 
Avluit will be the e\pt‘n‘-e of making a gravel-walk from 
ihe mulcl'e of one of its •.jdes to tlie middle of the 
<ippoMtc side, at M\d. per \ .trd, lineal measure^ 

Ahs. 14j. 6^rf. 

4. If the radii'', of a ciicle be (»5 feet; w'liat is the 
Mini ol the sidi’s»ofiis inscribed nonagon ^ 

Ans. 400.1 6:J56 frrl. 

rilOliLK.M XI. 

To find fhr oirn of a rrjufar polygon. 


nri.F. 

Midiiply the sum of tlu* sides, or perimeter of the 
polygon, by the peipendicular demitted from its cen¬ 
tre to one of the sides, and half the product will be 
the area, 

— If (iniiMt flu %i \ »'f a n n I 'f He duidtd by tlie ptrpen- 

JaulHt, Uit Miuiil i«ili )i CIk ol iitc (.liJcJ* 


E\ 

1 . Hcquiied the .srea of the regular hexagon ABCD 
KB, whose side AH is 20 leet 6 inches, and perpen- 
dicular I’o is 17 leet 9 inches. 


j: d 
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MENSURATION 




Hae 20.5 x 6 X IT-T.'j 


„ ^ 218.<?.25 

2183.25; and •- 


=: 1091.625 feet =: 1091 Jh 7 in. 6 pn, the area re¬ 
quired. \ 

2 . VVha^ i'< the area of a court-varcl in the form of a 

m 

regular pentagon, whose side measures 92 feet (i inches, 
and perpendicular 63 feet S inches ^ 

Anx. 1 4722 91 (J(i6 feel. 


3. Required the area of a heptagonal stone, whose 
aide measures 8 feet 9 incites, and peipendicnijr 9 feet. 

Am, 27.) ft 7 t/i. 1) pa. 


4. What Will the floor of .'in octairon.-il 'iimmer-lumse 
cost paving with Iflaek ami white niarbh', at 1 \. <id. pei 
square foot, the side of which measure* ^ feel 0 Indies, 
and tlie nearest disLanre from one ot lU suie.s, to the 
op{)osite side 22 feet 11 inches } 

• Ahx. £97. 1‘l.v. 4^. 


5. A hcx.igonal. piece of ground, in a gentleman’s 
park, costi.'29. lOv. .~)](l. planting with trees, at X’.'i. IOj. 
per acre ;*aml a gra\el-walk le.iihng from the middle 
of one of its sides to the middle of tlie opposite side, 
'cost £ 2 . 3.1. 3]d. making, at lid. per yard, lineal mea¬ 
sure ; what was the expense of ft ncing the peruneier 
of the polygon, at 6i. 6d. per rood ^ 

A ns. I 27 . 17j. 


PROliLRM XII. 

Tpfind the area of a regular polygon, when the title only 

1# gn en. 

RULE. 

Multiply the square of the given side by,the mitii- 
ber or area standing opposite to the name of the poly- 
*gon, in the folhpving'fable, and the product will be 
the area. ('I'his Rule is founded on Theorem XIIi.) 
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fl. TABLE OF POLYGONS, &c. 


r 

r: 

3 ^ 1 

NAMES 

j Midtiplurf 
or 

ARK\S. 

Angle 

AtU. 

Angle 

OAC. 

8 i 

( 

'JVifjon . . 

0 4:).'i()l27 

120“ 

30" 

15“ 

1- > 

\ 

Tcirdijon . 

1.0000000 

90 “ 

r» 

( 

Pentagon . . 

. 1720j77t 

< 7 3 0 

1 •• 

51-“ 

<> ' 

HcNaf^on • . 

‘J.:>OSo7fr2 

(i0“ 

(i()“ 

i 

I 

H ()■; ;9l2^ 

i 

f)l.‘r'“ 

1 

H 

Ocia^^on , 

18281271 

45“ 

1 40“ 

h7“ 

u 

NtMi:i;Xon . 

()1S182I2 

70“ 

10 


7(»!)!208S 


72“ 

11 

1 luK (ajL^on . 

.' f)..;(.:.();i9;) 

'»t3 ‘1 0 

1 1 

ft ^ 

i‘i 


.. 11 i<j<)i:)ji- 


75“ 




I —U the area of a j'oK con Lt ciivnletl bv lh‘* iniirber standing; nppo- 
DU to it^ iian>i, 111 the ton ^oni); tabl<, tin m itt be the square of 

till -.idi 

•2 I hi •nu'tip'wr'^ in ilio t ibb f*r Problem X. are the raiJii of 

111' iii«>C)ilnii ‘lilt I ii< nbiiii; I in ir w, N>ht n Um skIi ot polygon is 

iinitNyor I. aiul bi tooinMiv t ml*'H inii 11 \, in tin* lolbovmg manner 
iMvuk niOibgi<i<» by tin lunnbri ol baiiitilii qtioti* nl wib Ul ihc angle 
A(. fl at ibt I intri ot liit iMiUi.on, iuib of i^toi b n ill lu iln ai lile AC U , tlien 
9H> ( as tbt ti.i( Hiiu of t bi .instil. A' D M to \ l>, co (lit* nm. <.o aiiie of the 
null Al t) to < lb the i.KHi'*t I lit in^ki n>M >i unit, oi iht fx rpondu ular 
r>iilii p('l\^oi), ann, i<tiu nit sum 'itACDi^io Al), sots tiii rniius(i)li> 
At , ibi I u iiw ot 1 'll i III uoist ) ibi i. u I U 
1 1 m innhip M in ilff List bull, ut ib- .m ot tbt'ir ii«prctive polvporvs, 
wbiiiUi 'loi n r, . iiiin, i b* 'imiiil Mniii,)y tin pi i pi niJn ular or 

Miinitu 1 in lo iiinii till inita, i.ibU i, bv *>, ii ilt oj A M,' .unl ilu prodiu t will 
bt ilte 11 1 o| liu tiiri luli At H, wlni b Uio^ nnntipiuU b> the inimbtrof 
ft.lit sii obi.nil tin iU i nr inn iiji u i in l ibn* -i 

Of It iln ivtt taiquni ol Ui in,It l)At bi inub.ptnd by itu number of 
fo.lis, out t‘Uitli ul iliL pioduit Oili bL tiu iiuiUiplier. ^&»et ttu hgure, 

ProbUni \ ; 


F\ \MPLES. 


1 . IC the t-iile of a pentagon be 8 feet 4f inches; 
vhat IS Its area? 


O 




^ "i 


it 

.> 


Here 8 jeel 4 inches = S ^ feet = , and —• x 

()25 0*J5 

= Uu* sqtuuc of the side; (hen 1.7204774 X - 

= = 1194775972 fcel,ihe area required*. 


^EMSUltATION (part II.) 

' 2. What is the area of the base of a hexagonal stone 
pillar, wiiose side measures 1 foot (i inches ? 

i j4ns. 5.8^!'S7 feet. 
an octagonal brick pillar measure 
lat is the area of its base ? 

• .4ns. i)/l. 8 in. S jm. 

4. Required the area of a decagon whose side mea¬ 
sures 25 feet y inches. An.\. .“ilOl Jl. 8 in. 10 jui. 

5. A gajdener wishes to make a hexagonal pr.is>- 
plot that shall contain 2()0 s.juaie }uids ; what must 
be the length of its sule.^ Jns. 10 ijanh. 


rilOIlLl'M XIII. 

The dmmeter of a rirele heimj given, M f ud the ineiim- 
ftreuce; or, the circuinfeienei; being given, to fnd the 
dinmvtcr. 

RULE I. 

As 7 is to 22, so is the diameter to the circumference , 
or, as 22 ts to 7> so is the ciu nmfereiicc to the diameter 

RULE 11. 

As 1 l,j is to «o is the diameter to the circum¬ 
ference: or, as u55 is to 11j, so is the cncuniierence 
to the diameter. 

RULE III. 

Multiply the diameter by 5.1416, and the product 
will he the circumference; or, dividethe circumterence 
by .'J.l lib, and the quotient will be the diameter. 

1 .—There if no figure that nffonif a grtaltr van< ty of uh«<ul prnp< t 
than th*. circle, nor is there any that coiitaiuf so large an area within Uie 
Mme perimeirr. 

7 he ratio of the diameter of a cirilo to its < irciimh renre has never >rt 
been exactly determined , bllliouKh This tthhraUd ProhUin, called the 
mfutmtig qf ihe circle, han engaved ihe aliintion und exoriiied the abihius 
ot tht ablefl mathettiatlciHns, both ancieri* and modirn* Hut ttinii^i the 
relation between the diameter and tirrunilercnce <annot he exattl^ dihacd 
in known numbers; yet approximating ratios have been detcimined, sul- 
ftcieotU correct for practical purpoMs 
Archimi dci, a native oi Syracua, %ho flnunshrd alKiui 900 years htfore 
the Christian £ra, after aitemptiiiK in vuiii to determine the lue ratio uf 
the diameter to the rlrcumferenre, (ouint it to be nearlv as 7 to Vtt 
The proportion given hy Vicia, a Ticncliman, and Menus, a Dutthman, 
aimuc tbc end of the I6th centuiy, is as its to 3)3, whi<b 11 rattier moie 
accurate than the fornfitr. and it awry commodious rnilo, for being re* 
duceU into decimaiSsit agrees with the truth to the sixth hguie iiirlusiicly* 
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k ^ ^ 

I The Am, 1)o«»eVer, who aicertaineil ihi» ratio to any great degree of ea^ 

fitXnenft w i» Lud( 0 |ih Van iViileii, a Uuuhmun^ He hmnd that if the dia.^ 

Ill lei nfarticU We l,llie 1 uiilfrrifH t will hi 5 i^OOJ6‘>3'»8Q7OS^a40«S4S« 

ssvj7QS02^a# n* ait\, whic li i» true to 10 f)i(K t < <4 di cntirtt*. Tihr wan thought 

bn 1 alruoidiiiuiv u pLifounaiue, that ili< iiunibc ri wire iut on hiu <om6*fioiie, 

in Wi Feier'b (litin li->iirfl, ai Le>tlcii I 

Sidce ttie ihventton of htiXitiDs, h> (he Sir laaac Newton* the 

jii(utirini; of ihi (iriU* hab huoine mori f<rtbv , aw\ the late ingeiiioua Mr. 

Aliiatium Sharp, of Liilh llorinn, tuar Hi oifnrd, m Yorkshire, haa not 

oiilv (onhrnifd ( tuh 11*1 mtio, but 1 XHixt* d 11 in 7 I p)«i<( • of ib ci(n>il»« 

Mr Jotin Machin, iirnitiiAnr id a^donoin^ in (vtikiuin Cnllutftxindoti, 

lias aho given iii a i^uadiutun* ot (be (iri.le, which 11 tiiic to mu ptaces of 

figureni unci evin this heui bevn extent to, b\ liie frciiih tna'bcmaiicians* 

to UN, 

1 be fir^t Iltilr m the proportion of Arthimcdet, the arrr»nd that of 
\ictii and Mcitns, and (hi third an a< 1 n .< int ni <d Van ( i ukn’a ratio. 
Dm Rule tb not (]iiit'* sn ucuiati tlu mcoiii, tnit U ino^t commonly 
n^od, as being most toidiniciit, and in iiioat casis, correct enough lor pn&c« 
to t, 

EWMI'LKsIIP^ 

I. If the diameter AB of a circle be VZ ; what is the 
c ircumfcrcnce ^ 



.Is 7 . 2Z :: : ^ = 37-71 the circum- 

7 

fcicmx required. ’ 

Jiff Ride 11 . 

As 1K{ : 333 •. 12 : :;7()|)‘)n5, the circumference 
tcqvircd. 

Bjf Rule III. 

Here 3.\.nG x 12 = 37 6()f)2, the circumference 
required. 

2. If the circumference of a ciicle be 4 j ; what is 
the diameter ? 

Ry Rule I. 

:: 45 : 14.318181,//<e rffo|pf/cr required. * 


As 22 : 7 



ItEKSURATION 


I ( I 



>AET 11 .)^ 


By Rule II. 

As 355 ; 113 :: 45 : 14.323913, the diameter required. 


Here 


45 

3.1416 


By Rule III. 

14.323911, the diameter required. 


3. If the diameter of a well be 3 feet 9 inches; what 

is Its ciraimference > Auk. 11 Jt. 9 in. 4 jm. 

4. The diameter of a circular pluntatioii is 100 yards ; 
what did it cost fencint; round, at ().«. [)d. per rood ^ 

A us. .i !.■». 2.V. 11 \ (l. 

5. What is the diameter of a stone column whose 
circumference measures 9 feet 6 inches ? 

Ars. 3ft. 0 in. 3 pa. 

6 . The circumference of the c.srih is 2 .') 00 () miles; 
vhat is its diameter, supposin^r jt a |HTfect spliere.^ 

An.\ 7957 M«/«. 

7 . The diameter of the sun is miles ; what 

is his circumference ? Ans. 27747-3 952 miks. 

8. The circumleiencc of the moon is ()8.j0 miles ; 

what is her diameter Ah\. 2180 41762 vnlcs. 

9. The diameter ot Venus is 76 SO niilcs; w'hat is 

her circumterence Ans. 21127*488 miles. 


AVile—Tho^e ho arr clc^irors of inakinjf (hcrniilvcf acqiMinit'd with ihr 
nieihod of lindin^ the di»iari(«% ol iiu *>011, iin ur, Hud from ths. 

<artti, ond aUo ifieir dianutrrs, ar* ufirri'd to Martin*'' I rigononu ti>, 
^ ol I. page lei^uton*fa Aittroiiom>, page luu and boiui>irf«ilL*& As 
tionomyt 


PROBLEM XIV. 

To find the length oj any aic of a circle. 

RULE I. 

From 8 times the chord of half the arc subtract the 
chord of the whole arc, and ^ of the remainder will 
be the lenj^th of the arc, neaily. 

Vote l. Hair the chord of the wholt* ar*, the chord of half the arc, and the 
▼»Titd fine Hfe iidcii of a ruhi-.«nglt* iiiat>g1e> any two ofubicli being 
given, the third may be found by Pn-liUm V(, 

, 9 , Xlie difference ol^he dinme»erv '»f wnv two cirtfrv niiattfplfed by 5*1416, 
give the difterpnce of then circuinftrtncefti and vke \crAa. 
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EXAMPLES. > 

1 . The chord AB of the whole skc is 24, and the 
versed sine CD 9; ^vhat is the lengtn of the arc ACB p 


C 



Here 12«-f 9* = 141. + 81 = 225 ; and = 15 

r 1 I I.*! X 8 — 24 

= AC, l/te chotd of half (k^^nc ; then --- = 

120 — 2 !■ of) 

—- —^ = 32, the length of the arc required.^ 

•3 


2 . The chord of the wliole arc is 4.'>, and the chord 
of half the arc is 25.5 ; what is the length of the arc ^ 

Ans. 5S. 

.3. Tlic chord of half the arc is 21.25, and the versed 
sine 10 ; what is the lengtli of the arc ? « 

Ans. 41'.lf)66. 

4. The chord of tlie whole arc is 30, and the versed 
sine 8 ; what is '.he lengtli of the arc ^ Atis. 35J. 


RULE II. 

Divide the square of half the cliord by the versed 
sine ; to the quotient add the versed sine, and the sum 
will be the diameter. 

41 

Subtract — of the versed sine from the diameter; 
2 

divide •— of the versed sine by the remainder; and to 

3 

the quotient last found, add 1 ; then this sum being 
multiplied by the chord of the whole arc, will give the 
length of the arc, nearly. 





m MEMSUi^TIOK /part II.) 

great acctirac) is required, tlic second Rule should l>c oicd^*^ 
Mtheftrat gives lUe ipf the arc too liiilet though near enough lor 

■lost eas«t in practice. ^ 

1 EXAMPLKS. 


1 EXA 

1. The chord At? is 24, and the versed sine CD 9 ; 
what is tile lengthVf the arc ACB ? 

12* 14+ 

Hcrx + 9 = —1“ 9 = lO + 9 = 25 /Ar dt- 

v »/ 

o /■ 0 y 41 V 

ameter CE ; atid 9 x — -f- ^25-— \ = (j -~ 

25 - 7.38 = () -^ 1 7.()2 = ..T1052 ; tftai I 4 -~ ;iT(K')2 
X 24 = 1.31052 X 24 = 32.172 IS, the lcn>^th of the 
arc required. 

2 . The upper part or head of a w indow is thf seg¬ 

ment of a ciicle, \vh<t>.e chord line me.isures (j feet 9 
inches, and versed sine 2 feet 6 ’ incIVe's,; what is the 
length of the atch ? /Ins. S.//. 11 la. 11 jui. 

3. What is the leiigtli of the circular arch of a bridge, 
the*span of which is 15 feet fi inches, and height above 
the top of the pieis, (i feet 9 inches^ 

Ana. 22 ft. 1 in. 9 

4. If tiie span of the circular roof of a cellar be 21 

feet 9 indies ; w'hat is the length of tlie arch, its height 
being f) feet (i inches > /tm. 2 () ft. 7 in. 5 pa. 

j. Jf the‘■pan of‘a circular pediment be IS feet G 
inches ; what is the length of the arch, its height above 
the top ol the entablature being 4 feefb inches } 

Ans. *21 Jt. 3 III. 7 

RULE III. 

As 180 is to the number of degrpci in the arc, so is 
. 3.1416 times the radius to its length. Or, multiply to¬ 
gether the miiiiber of degrees in the arc, the radius, 
and the number .01745329; and the product wiU be 
the length of the arc. , 

Nol/.«*Thc length Qf the arc ofa vemicirde, a quadrant, &c. may also he 
found by taking onc-lialf, one-fourth, ^c. of the whole circumference, 

EXAMPLES. 

1 . Reqinired the length of an arc of 46 degrees 35 
minutes, the raeWus being 12 feet. 


, and the versed sine CD 9 ; 
arc ACB ? 


Hen 



V V Vl 

(PART II.) or SUnCBFIClBS. 01 • 

* 

As 180® : 46® 35' :: 3.1416 x 12 : 9.75641, <Ae, 
length o/^ihe arc required. 1 

2 . What is the length of the semicircular arch of a 
bridge, the span of which is 18 feet^ inches.^ • 

Ans. 9.^ft. 0 in. 8 pa. 

3. The radius of a cart wheel, from the centra of the 
nave to the outside of the felloe, is 2 feet 3 inches; what 
IS the length of one-sixth of the rim or circumference? 

Ans. 2fl,^ in. 3 pa. 

—1 hoic whowihlj to undrraUni) the principl«»fi upon which carnairc 
« heels ahnuirl he in.trte soilim the r^trto^e may be drawn b> the least r»ow(T. 
mdv coustilt Miirrai's Mv*t h tints, Artu It 78® 


PROBLEM XV. 


To^ind the arm of a circle* 

4 

RULES. 

1 . Multiply half the circumference hy half the dia¬ 
meter, and the pioduct will he the area. Or, divide 
the product of the whole circumference and diameter 
by 4, and the quotient will he the area. 

2 . Multiply the .square of the diameter hy .7854, and 
the product Will he the area. 

3. Multiply the square of the circumference by 
. 079 >> 8 , and the product will he the area. 

fiott I If 111.' rtfi I riitlc lit diviili'il hy 7914, the quoUerit will h* the 
otilii UiaiiuUr^ 

*1, \ « lit It ina\ Ik ml i-. t rt'cuhr polveon nf ah tnfinne nttrnKi^r 

n1 iIk tK.iuntitr ofwhitli Imiiil! rtpuil to the circtimft.rcni and the 
p»*ipt min tit\r tqtnl t*» lUr rmiuis tonsfqtienilv by Pr‘>Hlfnt XI the urea 
<it A (tKIr in t (|>i il i«i ImII lilt «iM uMikrtnet multiplied b\ half rtie diameter. 
Also, the area nl a i in l< wlinia it r ih I, is .THM neaily ( and by I lico. 

IH, (trcle^ if''to eat h oLh< r as the ftqMtlinr dtamfrers» lirnce stt* dr** 

nve ibe immd ru/r 1 li»* aiea oi a < irt It* «hon t irt urnlerence is I, is 07958, 
and 4litf arsas ot cirdt'-art locadioilni as the s/iuaics ut tbeir circurnti*--' 
rtn(<«i litiice oiii third rnh. 

Till following Hiib^ '»iil stilvp most of Hie useful Problems relating to the 
tin It Hiid itsrqMaloi in'll i ibco 'CiuartS 

ffu/r U I he (ii vmi It r nl a circle inoliiplieti by .8459269, will give the si8e 

id • «qti4irt iqiinl in lueii. >' 

Q ThL*cinuiiiti 11 nte tif a circle multiplied by .7820948, will give the side 
a squan tqual m nn a 

5. 1 he diimfetir ol a c inie mulliplicd by .707106S, will give the side of the 
inscribed squart • 

4* Mu ciruimferencc nfa Circle mulliplicd by .99507911 will give the side 
of the inst nhe8 square. 

5. I lit aieu of a ttrtle mulnplu'd bv .63661Q7» and the square root of the 
prudiK t extracted, will give the aide of the inscrihed square 

6 The sidt of 11 square multiplied b> 1.-114914, will ^ive the diameter < 
its circumscribing circle* 


O 
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i 

7- The %\^t of a tquare mulnpltpd hy 4.449W* will gift the clrtumferciiLc' 
'^ofiU circumscribing ciri 1 |\ * 

a. Tbetirlc ofn rquau Jiuiiipl*cd hy lJ3ai70« will tli* dl^treler of n 
circle equal in art-a. r 

9 . The tide of a square Malti|>ticd by l.MlQOa, will give the circumrvrrnif 
of a circle equMl tn arra. V 

AWe —When ihe diamgter nf a circle it i, i*t area l•foltnd to be . 7 a 5 V)‘*l 6 t 
^9744a'Ofl61Sffo044hM9i'7*>7*M, »hirh it trnc to 46 |»l»cct uf dcciniali, but 
•7aM It tiiftiLUMitly corrcii for all practical purpoto. 

examples, 

1. What is the area of a cirde whose diameter is 
106, and circumference ,^33 feet > 

Here 333 x ~ 4 = 35293 ~ 4 = 8824j./<*c/, 
the area required. 

2 . Required the area of the end or base of a roller, 
whose diameter is 2 feet 3 inches. 

Here 2.25 X 2.25 =: 5 0()2.'<, the square of the dia¬ 
meter ; and 5.0625 X “354 = 3.<>7608 teet — 3 tt. 
11 in. 8 pa. the area requvrd. 

3. If the circumference of a cylindrical stone cohiinn 
be T feet 9 inches ; what i.s the area o.’ its base c' 

Ans. Afjt. 9 in 4 pa. 

4. The diameter of a cylindrical vessel is :i teet 
6 inches ; what is the area of its bottom } 

Am. 9Jt. 7 in. 5 pa. 

5 . The diameter of a circular building at the iron 
foundry of Messis. F'enton, Murray, and W'ootl. in 
Leeds, measures 73 feet 3 niches; how many square 
yards of paving are conuined in the ground floor 

Am. a 6 ‘ 8.23475 yards. 

6. In the midst of a meadow vrell stored with grass, 

I engag’d just one acre to tether my ass; 

What length must the cord be, that he, feeding all round, 
May not graze less or more than an acre of ground ? 

Ans. 39>25068 yards. 

PROBLEM XVI. 

To Jind the area of a sector of a circle. 

RULE I. 

Multiply the length of the arc by the radius of the 
sector, and half the product will be the area. 
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(PART 11.^ OF Sn^RFICIES. 

1. The trntih of the im rmy be £robtrTn XIV. 

I, II ilieMCtor m grratertliah « Remlcirr le, hiiJtlie arc of the reroatmnfi 
«(*rt.or, ^«hlfh subtittct from tilt <iri ufiilerinfe oflijc •hole circle » and iht 
ii^niatiK cr wiM be the Wii^ih of ihe art rt4uired. I 


EXAMPLES. 

1 . Tlie radius AD is 15, the chord BD of the whole ^ 
.11 c a }•, and the vci'sed sine CH (j; n h^C is the area of 
the .sector A BCD ^ 



Ilcie = s/\A^ + y() = v/lS0=l5.4l6'i 

rv ,! I j /•/ n ,1. 13.416*4x8-24 

= D<-, the chord oj hay the arc ; and -- 

S 


107.3312 - 24 83.3512 


OJ the arc ; then 27.77700' x 15 — 2 = 


27 . 77706 , the length 

416.6559 


208 327f)5, the apca required. 

2 . What is the area of the sector of a circle whose 
radius is 15, and the chord of the whole arc 18 feet ? 

Jus. 144^1. 8 in. 10 pa. 

3. If the radius of a sector be 12 feet 6 inches, and* 
• the Icnjjth of the arc 16 I'eet, w hat is its area h 

Jus. 100/eet. 

4 . Tlic chord of half the arc is 42 feet 0 inches, ailtl 
-the versed sine 20 feet; what is tliearea of the sector? 

‘ J 11 S. 199f^6 4 III. 9 /XI. 

5 . What i« the area of a sector greater tlian a semi¬ 

circle ; tli^ chord of the whole- arc of the remaining 
.sector being 72 feet, the choid of half the arc 45 feet, 
and the radius 37 feet 6 inches ? ^ 

* Jus. 3617 JA 10 in. 6 jm. 

a 'J ‘ • 
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RULE II. 

As S60 is to the|(]e^i'««s in the .arc of the sector, so 
is the area of the whole circle to the urea of the sector. 

!• Thf &rfR of a AiMitu lu !>*• n qu 4 dnii»t» « idhv bi* mtni (a«ily founil 
bs i«V inpVtiit •liAlf, • nc-btitf lb, Uc oMh« irra tO Hic «^bi»lf < ircle 
9. 1 he arcrt ot h cir«<t ma> Ik IouiiU b> muln|ilv ii>|! Ibr •(|UAn of ibi 
nidiii» by 1 M 164 (on'*(|Kchi)v, 11 tlu arira Ut tuviuttl b> the quoiinti 

wiM be the tquart' of iIk mUiu* 

EXAMPLES. 

1 . The arc of a sector contains 35 degiees, ami its 
radius is 45 feet ; what is its area.^ 

Here 45« X 3.1416 = 20«5 x 3 1 H 6 = 6.‘?6l.74, ihe 
area of the whole circle ; then as 360“ : 3 . 0 “ .; 6.06l.74 
: GlS 5025 Jeet r: 6 lS.//. 6 m the area required. 

2 . The ladiiis of a sector is 25 feet^l inclic'., and the 

length of Its arc 218 degrees 54 minutes; what is its 
area ? Ans. 1266 Jt. 7 tn. 6 pa. 

J. Required the area of the seiniiy’rcle, the radius 
of which is 18 feet 3 inches.’* Am-. 523 Jt. 2 in. 1 jm. 

4. What is the area of a quadrant whose radius is 

27 feet deinches ? Aha. 5i)3Jt. 11 i«. 6 pa. 

5. What is the area of a sector whose radius is 50 
feet, and the length of its arc OO degrees ^ 

Ans. 1300feel. 


PROBLEM XVII. 

4 

To find the area uj' the segment of a cirelr. 

RULE I. 

Find |he area of the sector, having the same art .as 
the segment; also, find the area of tlie tiiangle formed 
b'’ the chord of the segment and the radii of the sec¬ 
tor ; then the tlifference of these areas, w hen the seg¬ 
ment is less than a semicircle, or their sum, when it is 
greater, wdll be the area of the segment. 

EXAMPLES. 

1 . The radius AD is 25, and the chord AB of the 
whole arc 40; what is the area of the segment ABC ? 
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Here a/2:/“ - 202 = %/ 6'25 - 400 = ^225 = 15 
= IlK, (luhejorc (he versed sine t'E =10. 

Airatii, V'^O^'^TToa = \/400 -f-100 = ^^500 = 
22..‘iOO()8 = AC, the chord of' half the arc; and 
‘J‘J.:{()V6S X 8 - 40 _ 178.8H544 - 40 138.88544 

y 7~ “ 8 ~ 1 

= 4f) 295146, /^e length of the arc ACB ; iJiets 

"K)7295i4Gx^5-r2 = 1157-37865-r 2 = 578.689325, 
the area 0 / the sector ADlJf. ^ 

yutv, AB X DF. = 20 X 15 = 300, iht area oj 
the tnangle ADB; hence, 578.68.9325 — 300 = 

278.68932.3, the a tea of the segment required. 

2. \\ hat is the ai ea oi' the sejjment of a circle ; the 
chortl ol the whoJe arc heinj; ()0 led, and the cht»rd of 
liulf the jne .37 fest () iiiclici. t Ans. 987 Jl- 6 in. 

1 lie choid of tlie whole .11 c i>> 20, and the versed 
''inc* 5 feet, w'h.it is the aiea of the se^j^nient? 

A71S. 69/I- 8 in, 

4. What Is tlie area ol a si‘a[ment, the arc of which 
•is a^Jiiafliant, whose radius is 24^ Ans. l64.3fl04. 

5. V\ fiat i.s the area ol a se/^nieiit jfreater than a 
<.fmicncle; the choril of the whole arc beinn 102 feet 
() nichys, the chord of halt the aic 100 fed, the chord 
of one (juaner of the arc .37 led 6 inches, and the du- 
meld ol the cncle 116 feet 6 inches '* 

Ans. 8 W 8 . 898 {} 9 Jed. 

6. Find tlie area of a segment whose arc contains 

215 degiees 45 minutes; the diameter of tlie circle 
being 48 feet 9 inches. Ans l^i^.03853jeete 
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I RULE II. 

To two-thirds of the product of the chord and height 
of the segment, add the cube uf the height divided by 
twice the chord, and the sum will be the area of the 
segment, nearly. 

IVoto.—Whfn the gr#*alor thin • irmliin le, find ihe im nf ihr 

r^tnaining •t'Knitiiia wrtiK h RiiUtmi t fr<im ihtf ftiCA ot ihr wiioU ctrch , and 
tht reroaindtrr Ixr thtr <traa nqulred* 


EXAMPLES. 

1. What is the area of a segment of a circle whose 
chord is 32, and height or vers^ sine 8 > 

X S +55^^ = 256 X s + 

= 170.66666 + 8 = 178 . 66666 , the area requirmi 

2. The chord is 65, and versed sine 1.); what is the 

area of the ^egment ? Ans 67.'> 9615 .). 

3. What is the area of a segment, gieater than a 
semicircle, whose chord is 30, and height 20 ? 

Ans. 518.2617187.1. 


RULE III. 

Divide the heigirt of the segment by the diameter, 
and find the quotient in tlie column of heiglits or versed 
sines, in the Table at the end of Part 11. 

Take out the corie-sponding Ana Scg. which multi¬ 
ply by the square of the diameter, and the piutluct 
will be the area of the segment. 

Note\, If lilt qnoi.i (if 1 he liMglii by th« dum* ifr <*0 not iiiininMit* m 
three plate* ol luuiiftf wnhoiu a itin iriJtr ttiiii the Mrrn 

an*wei ing tu iht hitt tlirec ti* t iiu t r td ilu tpiuii< 111 , Mihintil ii irt'iii tii 
tiixi greuLc 1 /itea Sii( , loiiltiply the remaindt 1 by the irac Umial pun fit ihr 
«inU tilt* pitidiit t aii^be the toiiia|Mjiitlitig propuiiiuiiul pi^ri tu hr 
HtldeU to tilt hr»t jlrea 

Thu mt Ui<»0 ought to he used wht n ac i oiary is rt (pored , but for lommott 

puipiiics, Ihe iMtiioiiai rtniHindfi may hcouiitittl. 

g. W hen Ihe urea 01 a tegiiiCMi greaiei than a s> inuirilr it rdpurtcl, Ruh- 
tract the (luoi till ol the hruht b\ ihe uiam*'ieri liom 1, fiiid tin. Artu 
(orre^ponding to ti e rvmaindtr, which uke from und iht dirttiiiui 

will be Lite Atea Seg. antwctni^ tu the cfuolieiU. 

EXAMPLES. 

1 . What is the area of a segment whose chord is 32, 
the versed bine'8, and the diameter of the circle 40? 
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(past II.) 



Here 




the quotient or t 




and 


the correspondinff Area See. is .11182S; hence, .111825 
X 40“ = .111823 X 1(^ = 178 . 9168 , the area of 
the segment required. , 

2. What is the area of a segment whose height is g, 
and the diameter of the circle 25 ? 


A ns. 1 .' 59.0937 3. 

3. Find the area of a segment whose height is 25, 
and the diameter of the circle .55. 


Ans. 1050.60065. 

4. What, is the area of a segment, greater than a 
semicircle, whose height is 66 ' feet, and the chord of 
the whole arc 60 feet 10 inches ? 

j Ans. 4435ft. 8 in. 11 pa. 

5. The base ora stone column is the greater segment 

of a circle wiiose chord measures 2 feet, and versed 
sine 1 foot 4 incws ; what is its area ? * 

Ans. 2.304 feet. 


PROBLKM XVIIl. 

To find the area of a cncular zone, or the .ymee included 
IteiKceu any tuo parallel chords and their intercepted ares. 

RULE. 

Find the area ^)f that part of the zone forming the 
trapezoid A BCD, to which add twice the area of the 
segment AED , and the sum will he the aiia of the 
zone lequned. (See the ntjclJiguie.J 

• SfMe I.—great acciuHt v u nquircd^ the area of the aegnicnt should 
be found b) Kuli Problem XVI1. 

q. 1 he (.hold Al> and vt rsed stiie Lm may he fouiid from the parallel sides 
ah, HC, and tin perpendicular tiiklancc Dr, by ihtr help id Ihcortni Mr. 
Part i , much cakulaiion inay, howevei» be sated l>> me isuriiig tlic* chord 
and versTd sine in taking the dtmrntioua of ihc zone (Slc the Key lo the 
Mitisiiration, page 

3 . tVlKTi (he paidikl sides and their perpendKular distance are given, 
fite zone may bt construct*d hi Uie foUuwing manner dru* the side AH ^ 
inakt A V eijtiaf to halt the difference between A H and IX , and eiCct Ihc per* 
penduulur 11). brum (ht pi int D, draw i>C paiallet to AH, and join aD. 
tiisect AH and AD with the perpendiculars mo, no, and o will be the centra * 
of the circle of which the zone is a pait, thus you wm ^cUrtuine whether 
Ihc cctitle ol the ciule falls witUiii ot wiihuui the zone. 
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EXAMPLES. 

1. The greater side AB measures 40 feet, the le»s 
DC 30 feet, the perpendicular FD 35 feet, the chord 
ad 35 feet 3 inches, and the versed sine 1 '.m 7 feel 
3 inches ; what is the aiea of the /one ABC!) ^ 



Jjy Problem f’lll. v'C Ivive 40 -f .10 x 35 =• 70 

. ‘.i450 


X 35 =», 2150 ; and 


= 1225, the (uea of the 


trajtezotd A BCD. 

Also, by Pioblem XTII. Pule 2, tic hate *5.) 25x 7 25 
7 25’' .SSI 078125 

^ .35.25x2 70 5 

=: 170.375 + 5.4O530 = 175.73 030', the ana of tla- 

segment ALD ; hence, 1225 175-780.‘U) x 2 = 

1225 + .35I.5O072 = 1570 50072 ./(xl = 1570 //. 
0 in. 8 pa, the area of the zone A BC D, a,\ required. 

2. The greater side is 120 feet, the le-s 75 feet, 4he 
chord ‘)fl feet 0 inche.s, and the \crsed sine 3 feet 
3 inches , what is the aiea ot the zone } 

Ans . 33 . 377 /. 4 VI- 10 pa. 

3. \Vh.*t is the area of a zone whose greater side 

mea^uies 72 feet, the less 15 leet, and its hreadtli Ifj 
teet 0 inches ^ Ans. I'lOljl. 11 in. 1 pa. 

i. Tlie greater side is 80, the less GO, and their dis¬ 
tance 70 , w hat IS the area of the zone.'' 

Ans. 6*32090’. 
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[ PROBLEM XIX. 

1 To find the area of a circular ring^ or the space included 
between the circumferences of two concentric circles, 

RULE. 

• 

Multiply the sum of the diameters by their differ¬ 
ence, and this product by .T8o4: and it will give the 
area required. Or, the difference of the areas of the 
two circles will lie the area of the ring. 

I Till* Hrt'A (»r A c rtiilirrinc ?n«iv mIro Kt* fnimd bv miil>ipl\ing half 
tlic Mitii tif tilt I IK uiiift t ni I hv Itrtir till n lu I III 'bir diHinfic'rt 

i 1 III «irt ii n( p «n n| t 1 mu, ur liit Rpgin* lU fA a Krt inr, ina) be found bir 
mtiltiplv lull Ptii sum «( tht. botmdiiig art* ibi luarcKi (Itslaiue be- 
i«ceo I hi rii, 

E\ \MI*I.ES. 

1 . The diameter^ AB and Cl) are SO and 20 ; what 
IS the area of the f rciilur ring. 



f/rrc 30 -f 20 .X 30 - 20 X .7854 = 50 x 10 
X .785f rz 500 ^ -7854 = 89-.7, O/e aiea of the 
ring requited. 

2 . The dmmeters of two concentric circles are 35 
and 23 ; what is the area of the ring foimed by th* 
circumference of tliose circles ^ .-/w.?. 54().()384. 

• .3.’The inner diameter of a ciicular building is 78 
feet 3 inches, and the thickness of the wall I foot 9 
inches ; bow many square feet of ground does the wall^ 
occupy/ Jns. 412.335yec/. 

4. What was the expense of making a moat round a 

circular island, at 2 ^ ()V/. per square yard ; the diame¬ 
ter of the island being 525 feet, and the breadth of the 
moat 21 feet 6 ‘ inches.^ Ans. £512. 13s. T\d. 

5. W’hat is ihe area of the front of a circular arch, 
built with stoiicsj each 3 ftet 6 inches lon^ j^the length 
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of the upper buupUing arc being 35 feet 3 inches, and 
the length of thellower 24 feet 9 inches ? lOS^ert. 


PROBLExM XX. 


To Ji'qd the area, of a luw, or the apace included between 
tlte intersecting area of two eccent) if circiea. 


RULE. 


Find the areas of the two seunicnts forming the lune, 
and iheir difi'erence will be the aiea requireu. 

a 


h!ofe } 11 4liCl)be R anltirtKf Ik; dc- 

btrih d Trnui Hit imiiiit M rind 1, wnli Uu rutin Hi) 
and f'D « Ttir Rr«u nf the liini' IMiL! U Wiik tc t.']u.il 
lu tilt' RiCri ot Uu* ftt^uiirc AIU'l) 



9- If ABC he n nplit-iingted tridnglt^ tmd 
•eiDKircle^ btr di01 nlicd tin the ihret ftitUt, 
a« diRfueten . then mil the ar«a nf ilic BHid 
tnanele lifvquBi t I the ffitm ot the areas of 
the two tunes U and £ 



Sercral oilur ciuiont pmpertus or tune* may he seen in Or, UuHoi ** 
Rrcieationt, urxl Maihemuiual UittninnA 


examples. 

1. The length of the chord AB is SO, the height D(’ 
12, and I)E 5 , uhat is the area of the lune ACBEA ^ 


C 



By Buie 2, Problem XVIL we hax^e X 12 x 

lO.T 1728 

4 _ = 360 X f + ----- = 240 + 28 8 = 

• .30x2 ^ ^ ^ 60 

268.8, the prea qf the segment ACB. 


u«a 



Hit 

$ 
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-- 19^ 

Also, 30 X 5 X ? + --r-- = 150 X * + - 2 — 

• • ■’ 30 X 2 f 60 

= 100-4" 2.08333 = 102.08333, the area of the seg¬ 
ment AKB; hence, 268.8 ~ 102.08333 = 166.71667, 
the aica of the lune required. 

2. The chord is 24, and the hcifjht? of the segments 
f) and 4 ; what is the area of the lone? Ans. 93.8542. 

3. 'I'he length of the chord is 48, and the versed 

sines of the segments 18 and 8; what is the area of 
the lune .> Ans. 37*.775. 

Yofr Tltr Hn«wfr to ttii>q«K'«tu>n ohrAined by the a#iutaiicc of Kule 
*2, Pro<>lciii XIV, Hiitl Kiil< 3, Problem X\ II. 


frobi,i:m XXL 

7’tt the area of an elhpic. 

RULE. 

Multiply continifclly together the two diameters ancl 
tlie numher .7851'/and the product will be the area of 
the ellipse. 

t. a lir nr.n nr xn < Ilipiu a) ring) or the «pHrr iiKtiidrd liaArFen thr 
c uctimliI* iH uf t^o L(*oii Dint, iimr tr or mav br found 

itiui from the |»ro<UM f ol lUc of the greater ellipse subtract 

ilie pfixhutol the two oj iht , mulii|iU the remainrlcr b> 

78b4 aiuft'o ptodutlwiUh ilu ina of i or ritiv Or, subtract Iht ar^a of 
Uellipse frutn iiiat of tlio gicaier, amt flit r«^mainder viill be the arta 

of tli4 nri^. 

7 ll till 4iim of Iht dufhtitis of an eltipsv bo multiplied by 1 5706* 
<nah of 3 Mi'» ' uii proUutt will bo iht* circuuifttence, exact enough for 

luo'^t pradit ill piirt^us 

1 To ball Iht •mmol t hO * wo di nnoii r« add th< st^uare root of lialf the 
sum of tin II sqtiarrs , mol ipU thr ’u*>i sum by I N70b, and Uie product will 
b< t hf t irniintt r«nct% t X utioU lu.ti 

A, 1 he ellipsvr 14 equal iM d «ii< k* w hose duruettr is a mean proportional 
hi iwctM) tbe iwo axek , hincr wi obtain ihe above Kiile. 

EXAMPLES. 

* 1. tVhat is the area of the ellipse ABCD, whose 
transverse diameter AB is 34, and conjugate CD 25 ? 

C 
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Here 34 x SA X .7854 = 850 x .7854 = 667 59, 
the area requiredf ^ 

2. If tlie transverse diameter be 50 feet ^ inches, 

and the conjugate 35 feet 6 inches; what is the area 
of the ellipse? Ans. 1414 ft. 11 in. II fia. 

3. ‘ The transverse diameter of an elliptical bath mea¬ 

sures 25 feet, and the conjugate 15 feet; what was the 
expense of paving a walk round it, with Portland- 
stone, at 3f. 6d. per square foot; the breadth of the 
walk being 5 feet 6 inches ? An.i. £ 77 . 2s. 1 ]//. 

4. The diameters of an elliptical piece of ground are 

330 and 220 feet; how many quicks w^ll plant the fence 
forming the circumference, supposing them to be set 
5 inches asunder ? Ans. 207S. 


PROBLEM XX'1. 

To find the area of an elliptical segmeijt, the base of which 
is parallel to either of the diametc s of the ellipse. 


RULE. 

Divide the height of the segment by that diameter 
of the ellipse of which it is a part, and 6nd the Area 
Seg. answering to the quotient, in the Table at the eiul 
of Part II. Multiply the two diameters of the ellipse 
and the Area Seg. thus found, coiitinually together, and 
the product will be the area required. 


EXAMPLES. 

1 . What is the area of the elliptical segment ABC, 
cut off by the double ordinate A K ; the height CG being 
12 , the diameter CD of the whole ellipse 40, and EF 25? 

C 
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(pAEt n.)* 



12 . - ) 

Here = .5, the tabular height ; and the correspond¬ 


ing Area Scg. is .1<)SIC8; then .198168 X 25 X 40 
= 198.168, the area of the segment required. 

ti. What is the area of the segment ADB, the height 
DG being 28, and the diameters of the ellipse 40 and 
25 ? Ans. 587.23. 


3. What arc the areas of the two elliptical segments 
made by a double ordinate parallel to the conjugate 
diameter, at the di^tance of 9 from the centre of the 
ellipse ; the diameters being 40 and 60.^ 

Ans. 587-952, and 1297.008. 

'I. The (li-imeicis of an ellipse are 6.3 feet 9 inches, 
and 9."> feet S mche>, and the height of a segment, cut 
<if1 by a line parallel to the transverse, is 25 feet 
(» inches , what i) its area ^ Am. 1781 ft. 4 in. 8 pa. 


PROBLEM XXllI. 

/'o /iikI the (irrn of a sr iment of a circle, or any other 
ritirUintu/ jtyurv, by means of equidistant ordinates. 

RULE. 

If a right AN be divided 
into any even number of equal 
parts AC, C E, EG, &.c. ;* and at 
the points of division be erected 
perpendicular oulinates AB, CD, 

• EP, &c., terminated by any curve 
BDF, &.C. ; anil if A be put for the 
sum of the extreme or first and ^ 

last ofdinates AB, NO ; B for the sum of the even or- 
'tlinates CI),GH, LM,&c.; viz. the second, fourth, sixth, 
&c., and G for the sum of all the rest EF, IK, &c.; viz. 
the third, fifth, &c., or the odd ordinates, wanting the 
first and last: then the common distance AC, or CE, 
&c. of the ordinates, being multiplied by the sum arising • 
from the addition of A, four times B, arid jwo times C ; 

H 
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one-third of the p^uct will be the area A60N, very 

, ..A+ 4B4.2C _ , 

nearly; that is,-X D = the area, put- 

s 

ting D = AC, the common distance of the ordinates. 

CSee^ge 283, where the Rule ie expressed in words^J 


Vote !• When fqmdiatMnt nrHinfttrior pcrixndicuUra cannot conveniently 
be taken, in roiittqurnci ot the hernia or corntra ol the boundary being at 
imct|iial dtaiancia» you in«> prottcU ae in HvobUm 4, Tail lit. 

ft. By the Rule aivcn in iliu Problem, the ctmtenia of all aolidi, whether 
regular or iire^ular, ina\ br f iiuo, bv using ih« aieas of ih< ifciiuns perpen- 
diCttUr to ibe axo, tn^icaii of ihe or iinaies t and it ut ndent that the greater 
the number ol oidinait't or aeittnntare usf*d, ibe more arcuralely will the 
am or aoliouy be deuriniiied f&ee lAe fichafiwm on p4g« 


EXAMPLES. I 

1. It is required to find the area the curved space 
ABCD, the lengths of the five equ. ,listant ordinates 
being as follow ; viz. the first or AD = 8, the second 
= 10, the third = 12, the fourth = 14, and the fifth 
or last BC = 15; and the length of the base All = S4. 


C 



Here A = 8 + 15 = 23, B = 10 + 14 = 24, C = 

24 - 

12, and D = —- = 6; then A-}-4b-{-2Cx4D = 

4 

23 + 96 + 24 X S = 143 X 2 = 286, the area re- 
quired. 

2. Given the lengths of seven equidistant ordinates 
of an irregular piece of ground, as follow; viz. 15, 19, 
20, 23, 25, 30, and S3 feet; and the length of the 
baw 72 feet; required the plan and area. 

An*. The area it 1704/m<. 
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TABLE 


or THE 


Areas of the Segments of a Circle, 

Whose Diameter is Unityf and supposed to be di\ided into 1000 

equal Parts. 


5 


Area 


SEOME 



.001 .000042 
[ .002, .00011 (> 
: . 0031 . 00021.0 

' .00+ .000.3.37 

.00,5 .0001.70 

! .00f)| .000<)18 

.007 0007 7« 

.OO.S . 000 <)^ 
'.00() .00113.1 

.010!. 001.329 

.001.533 
.00174(> 
.0019f)8 
.0021 ()(J 
.002138 


.011 
.012 

.013 
.01 + 
.015 
.01G 

.017 
.018 
.019 

i.020 
.021 
.022 


.002GSa 

.002910 

.003202 

^003+71 

.0037+8 

.00+031 

.00+322 


0 

Area 

•SP 

Sj 



SEGMENT. 

.023 

.00+618 


.02+1' 00+921 

.02.5j 00.52.30 
.0201.00.55 iG 


1 


.027! 
.028: 
.029 

.0.30 

.031; 

0.32! 

.03.3: 

.031' 

.035 

.031), 

.037; 

.0381 

.039; 
. 0 + 0 . 
.0+11 
.0+2' 
.0+3! 
i .0+4' 


.00.58G7 

.OOG19I 

.OOG.527 

. 00 G 8 G.) 

.007209 

.OO7.55.S 

.007913 

008273 

.008()38 

.OO9OO8 

.00938.3 

.OO97G3 

. 0101+8 

.010537 

.010931 

.011330 

.01173+ 

.0121+2 


! ^rea 


1 


SEGMENT. 


.045 . 0125.54 
.O+G' 01^71 
, . 0 + 7 , . 01 S 392 
. 048 ,'. 013818 
.0+9' 0142+7 
05 b,'. 01 +G 81 
1 . 0.51 .015119 
.052 .015561 

0 . 53 ! .OIGOO 7 
.05+' OI 6+.57 
: 0 . 5 . 5 ! . 01 69 11 
.056: 017 . 3 G 9 

.0.57,! .017831 
.058 .018296 
.059 .018766 

0601.019239 
.061' .019716 

! .062, .020196 

ii.063| 020680 
.06+ .021168 
065! .021659 

.OGA’: .022154 


. - • 


H 2 
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MENSUBATION (PABT II.) 

The Areat of the Segments of a Ctrcle. 


« 

Area 

1 

• 

' 

Area 



t ^ 



SEGMENT. 

1 ^ 

1 

.1 

SEGMENT 

.067 

.022652 

1 

{ .100 

.04087.) 

068 

.023154 

: .101 

.041476 

.0()0 

.02365<) 

'. 102 

t 

.042080 

.070 

.02411)8 
.024680 

j .101 

042687 

.071 

.104 

.0 43206’ 

.072 

'.025105 

. 105 

.O4;;0O8 

.073 

.025714 

. 106 

.0 4 4522 

.074 

026236 

. .107 

0451.30 

.075 

.02676*1 

! .108 

4 

.0 4.'»7.5j) 

.076 

.027280 

.100 

046381 

.077 

.027821 

.110 

.017005 

.078 

.028356 

.111 

0 47632 

.070 

• 028804 
.020 435 

.112 

.048262 

.080 

.113 

.048804 

.081 

.020979 i 

.114 

040528 

.082 

.030526 ; 

.115 

0.50165 

.08:1 

.031076 

.116 

0.5080 4 

.084 

.031620 

.117 

05144 6 

.085 

.032186 1 

.118 

.0520<1() 

.086 

.032745 

.110 

.052736 

.087 

.033307 

.120 

053385 

.088 

.033872 

.121 

.054036 

.080 

.034441 

100 

m M 

.05 46‘80 

.OfX) 

.035011 

.123 

.0553 45 

.001 

.035585 

1 

.124 

.056003 

.002 

.036*16*2 

.125 

.0561)63 

.093 

.036741 

.126 

.057326 

.094 

.037323 

.127 

.057901 

.095 

.037.000 

.128 

.058658 

.096 

.038496 

.120 

.050327 

.097 

.039087 

.130 

.O500‘10 

.098 

.039680 

.131 

.06067‘2 

.099 

.040276 

.132 

.061348 


I 

» 

^ { 


Area 


•SP 

1 


I 


.SEGMENT. 


I n 
«).) 

1.1.54 

■. 1 .•;<) 
! .i.;7 
.i:is 
• 1 .‘if; 
.IK) 
.\41 
■ 

. 1 rli 

.14 1 

'. 1 y~> 

. 14 () 

’ .117 
.148 
.11.0 
. 1 :>() 
.1 >1 
.I5i2 
. 1 53 
. 1 54 
.155 

.150 
.157 
.158 
.1.5.0 

.ItiO 
.16‘1‘ 
.Kia: 
.163 
.164 
.165 


.06if()i>6 

.o6v’707 
.()6.'i;iS0 
.()()K)74 
.0()17()0 
.06.-) 4 40 

40 

.OOOSJ.'J 

.lU) 75 'J 8 


! 




. 0681 * 2 . 
.068024 
.06002.*^ 
.070.128 
0710.'13 

.071741 
.072 4.>0 
.07.1161 
073874 
.O74.'i80 
.07.3306 

.076026 

076747 

.077460 

.078104 

.078.021 

.0706*40 

.080380 

.081112 

.081846 

.082582 

.083320 

.084050 

.084801 
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The Areas of the Segments of a Circle. 


• 

Area 

• 

Area 



! -sP 


a; 

SEGMENT. 

1 

1 

1 ^ 

SEGMENT. 

• 1 00 

1 

,.08.7.744 

! 

;.i 98 

1 

1 

' .110220 


U»7' OKf)J89 
1()« .0870.%’ 
.!()<)■ -OSTTH.-i 
|.170| 088.';.']') 

I 

,.I7i2i OfjOOHt 

.i7.'{i o.o(>7}r/I 


I 

M 


MW .111021. 


j 171 
■i7.">; 
. 170: 
.177 
.17N 
.17.0 
180 
.181. 
182, 
.18.'] 
.184; 
. 18.71 
. 18()1 
U.1H7 
.188 
.180 
lyo 
.Wl 

■m 

■I 93 

.191- 

•195 
•190. 

.1.97' 


.091.7.') s 
.0.02.11“ 
.0(k;o7 1 

0.9‘58:}() 

.09K)0I 

.09.7:j()0' 

09!)i:n 

o<>fi})o:; 

.09707? 

.098417 

.0.<)9997 

.100774 

.101.753 

.102.'].34 

.lO.'illO’ 

.10.3900 

.1016‘85 

.10.7472 

. 10 fi 26 'l 
. K)7051 
.107842 
.108f).'l6 

.109430 


200i 
.2011 
202 
20.S 
201 
, 20.7; 

i 200, 
.207. 
.20s’ 
' 209' 
j 210! 

i. 21 ll 

1-212' 

i*.213 
'.211 
21.7 
.2l(); 

.217! 

.218' 

219 

.220 

001 

M 

000 

.223 

.224 

.225 

.220 

.227 

.228 

.229 


.11182.'! 
.11202 4 
.11.3420 
.1142.'{0 
.11.70.3.7 
.1 1.78 42 

.1 ioo‘-.o 
117400 
.118271 
119083 
119897 
.120712 
.121.729 

.122.347 

.123107 

.121988 

124810 

127014 

.1204.79 

.127285 
.128113 
.128942 
.129778 
. 13OO05 

.131438 

132272 

.133108 
.133945 
.134784 
. 13502 4 


• 

t 

Area | 


I 

• 1 


1 

SEGME.NT. 

.2.30 

.1.30465 

231 

. 137.'107 

0 Jit 

.1381.70 

1 

. 138995 

.234. 

139841 

.23.)■ 

.1 40088 


; 2.30 .141;7.17 
;-2 37 .1 42.38 7 
; 23^, 11.3238 
.2.'>’9,.144091 
2 40 .144914 
.241 145!?!f)9 
24J. .1 400.75 
.243i 147512 
.2 44' .1 48']71 
.2 45; .149230 
240i 1.70091 
.247 .1.709.73 
248' .151810 
24 ()' .152080 
250!. 1.73540 
251, .154412 
.252 .1.75280 
.253 .1.70149 

2541.157019 

25.7!. 157890 
.250! .158702 

. 159036 

.100510 
.101380 
V 16220s 

.P0314O 


.257 

.258 

.259 

.260 

.261 

—J,.— 
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i . 

The Areae of the SegmerUe of a Circle., 


1 ^ 

Area 

1 

1 

Area 

1 ^ 

Area 

i .ap 




1 J® 


1 5! 

i 

k 

SEGMENT. 

■ Jsi 

SEGMENT. 

! a; 

SEGMENT. 

1 

) 

I 

. .2fr2 

.164019 

,.294 

4 

.192684 

! 

..326; .222277 

.263 

.161899 

.295 

.193596 

.327 

.22.3215 

■ .264 

.165780 

’ .296 

.194509 

.328 

.22H54 

.265 

. 166665 

.297 

.195422 

..329 

.22509.3 

j .266 

.167.516 

. .298 

.1963:17 

..3.30 

.2260.3.3 

' .267 

.1684.30 

, .299 

1.300 

.1972.52 

, .3.31 

.221)974 

' .268 

.169315 

.198168 

h 32 

.227915 

’ .269 

. 170202 

.SOI 

.199085 

,^333 

.2288.58 

, .270 

.171089 

1.302 

.200003 

t i.33 4 

' '3.35 

.229801 

1.271 

.171978 

.303 

i.304 

.200922 

.2.S0745 

.272 

.172867 

.201841 

1 .336 

.2.31689 ; 

, .27 

.173758 

t .305 

.202761 

. ..337 

.2.326.34 ' 

1 .274 

.174649 

.306 

.20368.3 

' ..338 

.2.33580 

' .275 

.175542 

.307 

204605 

: .339' 

.2.34526 

: .276 

.176435 

.308 

.20.5527 

. ..340j 

.2.3547.3 

' .277 

.177330 

.309 

.206451. 

3 41 

.2.36421 . 

’ .278 

.178225 

>.310 

207376 

'.342 

.2.3736’9 ' 

; .279 

.179122 

.311 

.208.301 

i*343 

.2.38.318 

; 280 

.180019 

..312 

.209227 

I .344 

.2.39268 j 

.281 

.180918 

.31.3 

.2101.54 

i .345 

.240218 ! 

1 

; .282 

.181817 

j 

1.314 

.211082 

: .346 

.241169 

.283 

.182718 

,.315 

.212011 

! .347; 

1.348 

.242121 

.284 

.183619 

,.316 

.212940 

.243074 

.285 

.184521 

i.S17 

.213871 

1.349 

.244026 

i .286 

.185425 

.318 

.214802 

! .3.50 
L<951 

.244980 

1.287 

.186329 

;.319 

.215733 

.245934 

1 .288 

.187234 

;.320 

.216666 

; .352 

.246889 

1.289 

.188140 

j.321 

.322 

.217599 

i .353| .247845 

! .290 

.189047 

.218533' 

.354 

248801 

.291 

.189955 

.lp0864 

1.323 

1 

.219468 

.355 

.249757 

:.292 

;.324 

.220404 

1 .356^ 

.250715 ' 

i .293 

-191775 

i .325 

.221340 

1 ..357 

.251673 i 
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The Areae qf the Segments* 0/ a Circle. 


a; 


..S.OS .2/>2f).‘il 
.359 .Q:>35go 
.3()()j .2.54.550 

.2.50'1.71 

.2.57 

.2.58.S9.5- 
.36 r > .25<)a51 
■ ..36(); .2(i0.32(3 
3()7 .2()I2Sk 
.3(>Si .2(j22‘fti 

. Sly(J .26’.321J 
.370; .2()4I7S 
;..S71j.2r)5144 
.375i'.2(»()lll 
..373, .2()7078 
' .371- 20;S045 

: .3751.2(i9()lS 
' 37() .iliVim 
.377 .270951 

.378 .271920 
- .379 .272890 
, .380| .273861 
' .381! .274832 
..382j .275803 
,..383! 276775 


.390 

.391 
.392 

3.93 

..391 

i| •3‘>5 
.396, 
; ..397: 

.398 

.3J)<)' 
400, 
.401 i 
.402 
.403* 

.404; 

rj 


Area 

1 ^ 

Area 

• 

Area 

&EOMCNT 


SEGMENT. 

\ 

* B 

a; 

segment. 


1 

t 

i 

1 

\ 


I 


t3S4 
.385 
1.386 
.387 
..388 
.389 


.277748 
.278721 
.2796’94 
*.280668 
.281642 
.282617 


.40.^ 

4.406’,' 

107 
.408 
.4<'9 

.410 

411 
.412 
.413 

414 

415 

.416 

.417 

.418 

119 

.420 
.421 


.28.3.592 
.284568 
.28.5514 
.286521 
.287498 
.288476 
.2891-53 

.2901.32 

.291411 

.292.3.90 

.29 ^369 

2()1349 

.29.5330 

.2<)6311 

.297292 

.2.98273 

.2.992.55 

.300238 

.301220 

.302203 

.303187 

..301171 

..305155 

.306140 

..30712.5 

.308110 

.30.9095 

.310081 

.311008 

.3120.54 

.31.3011 

.314029 


.444 

.44.5 


.446! .338804 


.447 

.448 

.449 

.4.50 

.451 

.452 

.453 

-»- 


.339798 

.340793 

.341787 

.342782 

.343777 

.344772 

.345768 


I 


’1.422 .31.5016 
I’.42.3; .316004 

•'.424' .316992 

.425;.317981 
i .426 .318970 

.427! -319959 

.4281 320948 
.429, -321938 
.430 .322928 
.431 .323918 " 
.432 .324909 
.433 .325900 
.434! .32^,92 
.435' .327882 
.436, .328874 
.437 .329866 
.438 .330858 
.439 .331850 
.440' .332843 
.441!.333836 
442 .33482.9 
.4431 .335822 


.336816 ! 
.337810 
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The Ar^ 'of the Segmente iff a Circle. 


Height. 

Area 

segmkni. 

\ 

1 

i 

Height. 1 

1 

Area 

SEGMENT. 

•£P 

£ 

Area 

SEGMENT. 

<! 

t 

.454 

.455 

f 

.346764 

.470 

..362717 

.486 

.378701 

.347759 

.471 

363715 

.487 

.379700 

.456 

.348755 

.472 

.364713 

.488 

.380700 

.457 

.349752 

. 47 . 31.365712 

. 489 ! .38 1699 

.458 

.350748 

.474 

.366710 

.490 

.3826(19 

.459 

.351745 

.352742 

.475 

3()7709 

.491 

.383699 

.460 

.476 

.368708 

,4.92 

.3846(19 

,.461 

.353739 

.477 

.369707 

'(• 493 ; .385(;99 

.462 

. 3547.16 

.478 

.370706 

)'494' .S 86699 

.46.S 

.355732 

.479 

371705 

A05 .387699 

1.464 

.356730 

.480 

.372704 

'.W 

; .388699 

;.465 

.357727 

.481 

.373703 

: .497! .389<)99 

L46IS 

.358725 

.482 

.374702 

:-49S 

.390699 

.467 

.359723 

.483 

.375702 

.499 

.391699 

' . 46 s 
.469 

.360721 

.361719 

.484 

.485 

.376702 

.377701 

( *“ 

.500 

.392(>99 


QIC of the forr^oins Tahir it uttcn if. Problem XVII. Rule s 

•od Uic BCtbod of contlruciifig it ma> be urcu lu Mott** Gau^itig, }>a|r 

1 . 



. (part in.) 




LAND-8UEV£TIH6. 


PART III. 



LAND-SURVEYING, 


AND 

MISCELLANEOUS QUESTIONS 

IN 

Superficial Mensuration. 


SECTION I. 

LAND-SURVEYING. 

Land is commdhly measured with a chain, invented 
by Mr. Gunter, ahd knoun by the name of Gunter’s 
Chain. It is 4 poles, or 22 yards in length, and divided 
into 100 equal parts, called links; each link being 
7.92 inches. 

An acre of land is equal to 10 square chains; that 
IS, 10 chains in length and 1 in breadth ; or 220 x 22 
= 4840 square yards; or 40 x 4 = IbO] square rods, 
poles, or perches; or 1000 x 100 = 100000 square 
links. • 

The measurement of land is generally given in acres, 
roods, and perches; 4 roods being an acre, and 40 
perches a rood. 

A statute-pole or perch is l6^ feet long; but in 
different parts of the kingdom there are, by custom, 
poles of mfferent lengths; as Id, 18, 21 ^Mt, &c. 


LAM D-SU&TKTniG. 



V>ABT tlt ,$ 


The Field-book. 

The be&t method of entering the field>notes, is to 
begin at the bottom of the page and write upward. 

Each page of the hehl-lMok must be divided into 
three columns. In the middle column must be set 
down the distances on the chain-line, at which any mark, 
offset, or other obsei vatiun is made; and in the right 
and left-hand columns res^ieciively, those marks, off- 
s^, and ob#rvatinns must be entered. 

The crossings ut' fences, livers, &c. may be denoted 
by lines drawn across the middle columti, or part of 
the right and left-hand columns, opposite tlie distances 
on the chain-line, at which they are crossed ; and the 
comers of 6elds, and other remarkable turns in the 
fences, to which offsets are taken, jmay be defined by 
lines joining or lying in the same rllation to the middle 
dolumn, as the fence'>, &c. do to the chain-line. 

Thus a tolerably accurate repesentation of the 
fences, &c. may be sketched in the held, which will 
very ifUich assist the surveyor in drawing the plan. 

With re$pec*t to the characters used to denote 
statioiis, the letters of the alphabet will do very well, 
ill small surveys; but in those of a large extent, numeral 
figures must be useii, and the^ign (plus) placed 
before each figure ; thus, + 1, or^ 2, which may be 
read, station fiist, or cioss first, s&lion one, or cross 
one, &c. Upon the plan they are generally represented 
by this ( O ) niai k. 

I. M»ny sQrvr)or« not only hrgin at thr hntioin of the Orld^bnokt but 
Also at the right^anJ-aide, and wnic lowarUi the IcOp which met>»04ielwiyir» 
follow. 

t. A tfmght fence may be denoted in the fle1d«boohp by piecing 8 egeinst 
• |he tine which repKKnu the hneet (8ve tlit field-book to Plate III*) 

e« iw order to eaaiat the memory In planning, a learner aometlwifa drmwe a 

roofh aketch o( the fietd or e>iatc lie U afKHit to meaaure, and upon It marka 

tile nation* m the inmc manner aa they are put down in taking the iurrey. 

» 





^ZCTIOV 


1.) LAI^O-BUEfEYIKd. 

( 

Mitoeiianeout Irutructtaru. 


1 . In adillttoff to the ehelny the eureeyor mu^t pruvide ten {roii errowt^ 
each about it or lA inches in leneih, and pcnnted at the bottonif to eater 
file frouiid readily; and stso bent m a circular form at tt>e top, for the ooo* 
vemence of holding them To ihe top of each a^rov, a piece of red cloth 
should be atiached, to make it mure conspicuous amma the Iona erasfo Acc« 
Poles, Ukewi»e, acneralljr called **station stave*,** will be wanted as matte 
or objects of direciiun, each about H or lO feet in lens<h, piked with Iron at 
the bouom, and havin| a red or wh>ie flic at the top, that they may be 
belter seen at a disunre i and also an ofut staffs 10 or 12 Imk^loniu lo whicfa 
a cross may be fixed, as described in Pmo t, Part 11. 

9 In order to measure a hne, let your assistant take q^e arrows in bM 
left-hand, and one end of the chain and an arro^v m his right; then ad- 
Taocing towards the place lu which he la directed, at he end of the cbahi 
let him put d'lwn^ihe arrow which he holds in his right-hand. This the 
follower must uke up with his ihain-hand, wlirn he o^mes to u ; the leader» 
at the same time, putting down another at the other end of the cliain. In Una 
manner he must proceed until he has put down rua tenth arrow, then ad* 
▼aiicing s chain furilwr. he must set his fool unon the end of the chain, and 
call out ** change.” The surveyor must then walk up to him. if he bate se 
oflaeis to take; and the arniws being carefully counted, one must be put 
down at tlie end uf the chain; then proceed as before:, until the whole line be 
measured 

3 Each change ought to be entered m the field-book, or a mistake of I# 
ctiams may lupiKn, when the line is very long 

4. Tlie fi dower miy direct tlie leader by the motion of his -hand; 
moving )t to ilie fit,ht or lefi, at arcunisianccs mar rc<|utre. 

5 . Ihe arr%*ws sliould always bo put down |ierpcndicuiarly. and in a nght 
line wiih Che object of dlreciton , uthirwiae the hne will be made too long* 

0. If the ditch be in the field whteh jou are about lo measuie, both it simL 
the he<ige usually belong to ilfc adjoining field In s^ime places 5, and in 
others 6 links, from the ruifit of Inc quickwoud, ate allowed for the breadth 
of the diuhe-* between neighbouring estaies, but for thn&e diirhes adjoinlog 
roads, commons, and uaaie Unos, ? iinka are commonly allowtd. 


7. Ihe diuhea and fences mu»i always be rocasujed with the tielda to which 
they belong, wlien the whole quaniity nf land is required , but in measuring 
crops o* corn, lurutps, foe oiil> so mucli must b: measured as i , or has been 
ooeiipied by tlie corn, foc« 

as. WhPh )Qijr view between twosiatmns is ob«tructcd by an intervening 
hiU, the line must be ranged as follows i With vour trstsiani. go to the place 
whence vou can distinctly sec botn sialions; and turning fjce lo face, at the 
distance of two or three chains, direct ea^h other to ‘he nghi or left, until 
7ou are boi^ m a nghi line with tlie atations, then, either of )ou putting 
dawn a pule, Ihe line will be correctly found, 

9. In surveying hiilg ground, the honsonUI measure must alsrayt be re¬ 
turned, except for paring, reaping, foe, in which rases the hspotheBUN^ 
mcasuie must be fiven; to obtain which, it la frequently necessary to divide 
a bill into various figures. 

10. In order to preserve the horigontal line. In ascending or descending a 
bill, It will be necessary to elevate the cltam* If the iaclrntfoa of Ibe hill 
be great, tbe chain must be elevated at seretal times. 





• ’fifi 

tiCND^SUllVEYtXO. (PABT III*) 

King’s Quadnntit admiftblg idapied for lumyiiif hillf ground* (See my 
Ltnd-Sur¥cymgi page 179,) 

It* When afield is bounded by crooked fences, you must measure a tine 
as near to each as ihe analrsor curves wlU permit ; m doing whichf you mus^ 
take tlie offset perpendicularly 10 each corner or angle m the fence. Where 
the feece IS curved^ those uffteii mu«t be so taken, that a right line drawn 
from the end of any one to the end ot the nest, on each side, would neither * 
exclude any part of the Und to be measured, nor Include any uf tlui which 
badiscem. PerpendicuUrs thus erected will divide the whole ofTact or piece 
of laud contained between the ba>e-tme and the fence, into uianglei and 
trapesoids. 

} 9 < Sometimes It .s most convenient to messure a line on the outside of 
the field, and d erect )>eq>cndiculars to the crooked fence. These are 
raUetl ‘MnseU;’* anti the area thus Included must be deducted frum that of 
the whole figure. (See Ex 9, Prob« I.) 

n W hen (he fences and dtichcs are to be measured with the field to which 
they belong, it is gc.ierally most practicable to tx the stations within the 
fences, si a lutle disuuce Itum the corners, and then to measure to the roots 
of the i|uickwuod. a Iding nr subtracting S or 6 links, according to ibc cus« 
lorn oi the place, for the breadth ot the ditch, i^e Ex 1, Piob. 11 ) 

** 14 When the offsets are small, their places on the baic-hne may be deter¬ 
mined by laying the offict-stair at rfight angles the chain , but when 

Urge, they must be found b> ibc cross, and measured with the chain. 

IS At^ scale of equal parts maybe used m Ia>ing down figures , but an 
ivorv feathcred-edged plolting-scalc is most convenient, as distances may be 
pricked off by it, without using the compasses 

16. In laying down an off«i, apply the scale to the base line, and make 
a small pcndl dot at everv place » here a perpendicular must be erected ^ then 
lay the scale across the base, so ^^the line which is marked wiih no, may 
coincide with il, the edge of th# idMe at the same time touching one of the 
dots f lom the dor, by the edge of the scale, draw a line (which will be pci- 
pendicular to the base, and upon it pnek otf the ^ITsei , or it maj be pricked 
off wuhout drawing a line. 

17-The base of each mangle and trapezoid, forming an ofUet, may be 
found by subtracting the distances on ihe cham-lme, from each other. 

IS. In planning or liitng down figures relating 10 surveying, the upper part 
ofUie paper or book u*cd should always, if possible, represent th- north; 
then you will have the east on your nghl-hand, and the west on your left. 

10, In taking dimensions, It is an admirable method to measure proof-hnes, 

\n order that you may be able to confirm your survey, after it Is planned. 
Some may perhaps deem thta tedious and superfluous, but a person had 
eertainly much better be at the pains of discovering Ins own errors, than ex¬ 
pose himself to ridicule, by suffering them to be detected by some other sur. 
veyor- 

90. The lineln which you luve the rolsfortune to lose an arrow, must be 
rc^measurecL 



(section ^.) tANX>.^BTBTlNO. |t 

f 


PROBLEM I. 


To tneeurtre a JiM t(f three eidee. 


At each corner of the field place a station-staff'; 
measure alon^ the base till you arrive at the point from 
which you suppose a perpendicular will rise to the 
opmsite arfgle; there plant your cross, and turn its 
index till the mark at each end of the base can be seen 
through one of the grooves; then apply your eye to 
the other groove, and if you see the mark at the oppo¬ 
site angle, you are in the right place to measure tile 
perpendicular; if not, move the instrument backward 
or forward, along the base, till you can see the three 
marks as above directed. Enter in your field-book the 
distance from the end of the base to the cross; measure 
the perpendicular, and then the remainder of*ftie base. 


Or, measure the three sides, construct the figure, 
and determine the length of the perpendicular by the 
scale; or the area ftiay be found from the three sides, 
without the per^ndicular. 

1 .—Be eipecially careful that in mcaitiring the two parti of the tmK 
and the perpcndicularp no confution of arrowi tale place. 


t. Trianglea, trapisiums, and trapeaoidt, may be conitructed by Problem# 
7 and S, Purl I ; and thtir areas found by the Rules giren In Problems 4 , 

7 . and 8i Part 1I« 


S. ir a triangle be laid down by a Kale of \ chain or S chains to an inch* 
the perpendicular may be ascertained with considerable accuracy. 

4. it the examples in this Problem, or any of the following Problems Se 
^hought^no few, more mav he easllt supplied by the teacher sketching ftcltfi^ 
at picatorc, with Ins pen, which the learner may measure by a scale. 

This method will be found very a Uantageous{ as it will gi?e the learner a 
good idea in.wkat manner he must take his dimenrioas^ and enter his noteSf 
when he commences Iic1d<*practice. 

A, The expression. R. off B. or L. off B. 3tc. in the Aeld-noteSf sigaiflet^s 
that you arc to turn to the right or lefuhand, and measdbc from B, Ag. 

I 



LA»iMiir»v]mKa. 


(fait 




f 


BZAHPLKt. 

1. Lay down a £e)d, and find 
lowii^ notes. 


0 

64 

85 

50 

0 


B^in at 
Per. on the 


BC 

846 

600 

400 

200 

000 

R. offB. 


AB 
1253 
1000 
586 
A, and 

Base line 


its area firom Che fol- 


525 C. 
go West. 

Per. m the rtghL 


C 



calcclation. 

Triangle ABC. 
1253 base AB. 
525 perp. Co. 

6265 

2506 

6265 , 

% 


657825 d<mble area. 




I 


m 


VsKCTIOM I.) LAiri>-«>*V*TX»0 

I 

Offktt taken <m the tine BC. 


50 

85 

10000) 

200 

64 

27000 f Double areas of 



29800 r offsets collected. 

10000 

149 

15744J ' 

50 , 


82544 Sum. 

85 

29800 


135 

246 


200 

4 

64 


27000 

984 



1476 



15744 



Double Areas. 

* 657825 Triangle ABC. 

JI2^ OfiWts. 

2)740369 

3.70184 

4 

2.80736 

40 

* 32.29440 Area 3a. 2r. S2p. 

2. Draw a plan of a fiejd, and find its area from the 
following notes. 



CA 

0 

1252 

37 

1000 

69 

824 

45 

716 

72 

610 

15 

424 

55 

212 

0 

000 

R. offC. 


I 2 


LAKP-ilTBTXTnrG. 


(1>abt hi.) 


688 

536 

354 

229 

000 


R.off B. 



AB 

0 

1 

973 

48 

745 

76 

600 

56 

495 

25 

256 

0 

000 

Begin at 

A an 1 



go N. East 


ANSWER. 

Having constructed the figure, you will find the 
perpendiralar falliirg from the angle B, upon the side 
CA, to measure 528 links. 

Double Areas. 

661056 Triangle ABC. 

68543 Ofisets taken on the line AB. 
95376 Ditto on CA. 


824975 Sum. 

50154 InseU on BC. 


2)774821 Difference. 


387410 =: 3a. 3r. ]9jp. the area fglared. 


.3. Find the area of a field from the following 
dhnmaiana. ^ / 




(SSCTiOV 1.) LAlitlD-mYEWa. 



CALCULATION. 


= !5I! = 2289 = hjf 
2 2 

the sum of the sides; then 2289 ~ 19 ^ = 3^482 the 
first remainder; 2289 — 1197 = 10932 the second re¬ 
mainder; and 2289 — 1485 854, the third re¬ 


mainder; whence \/«2289 x 848 x 1093 X 854 ^ 

732 184316186 ^ 8^5677 square links, =s 8 acres, 
2 roods, and 9 perthes, the area required. 


The log. of 



By Logarithms. 


2289 . = 3.8596458 

343 . = 2.5 S 529*> 

1092 . = 3,0382226 

854 . =; 2 . 98 I 4579 


Divide the^um of the log. by. 2)11.8646204 

The quotient is the log. of 855677* the ai ;ea 5.932310i 

I 8 


4 













ii LAHi WEy gnito. (feet ni.) 

4k Laj doim« Wd, ind find iU area firom the foU 
lowing notes. 




Return 

DC 

412 
to D. 


CA 

0 

638 

46 

465 

32 

246 

0 

000 


R-offC. 


BC 

0 

462 

45 

300 

32 

150 

0 

000 


R. off* B. 


AB 

0 

725 

32 

565 

40 

400 

25 

250 

0 

000 

Begin at 

A, and 


proof'line; 


D, station for a proof-line, 
go West 


ANSWER. 

* Having constructed the figure, you will find the 
proof-line DC to measure 412 links, as in the field-book; 
hence, you may conclude there is no error committed 
b taking or setting down the dimensions. You will 
' find the perpendicular falling from tlie lingle C, 
, upon Ae base AB, to measure 402 links; from which, 
and the ofiekSt obtain the area = la. 3r, Z5p. 


1 



(tienoir f.) x.Aiii>-n7BTXTDKa 


m 


PROBLEM II. 

To meature afM of four tidu. 

Measure a diagonal, and 6nd the perpendTcuIars 
failing upon it, fnnn the opposite angles, as already di¬ 
rected. Or, if you measure a diagonal and the four 
sides, the figure may be constructed, and the perpen- 
diculars determined by the scale. 


Vvu 1. Alwtyt make choice of the longer diagonal* bccaiiie the longer the 
baae*llBC of a trianvlei the more obtote te iti tublendlng angle i conaequcailj 
the perpendtcuhir wUl be thorter, and ita place more eaafly and accnratelr 





(fa** III*) 


To 

the 

Fence. 

40 

1012 

r 

42 

950 

to D. 

54 

600 


33 

400 


12 

260 


30 

150 


65 

000 

East 

From 

C,go 

To 

the 

Fence. 

25 

615 

to C. • 

35 

550 

30 

400 


10 

240 


22 

150 


45 

000 


From 

B, go 

North. 

Ito 

the 

Ferce. 

33 

1090 

to B. 


1045 

56 

800 


40 

500 


48 

300 


30 

000 

A 

Begin at 

A, and gc 

t W»jst. 





•\ / 
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(tXCTiaD I.) LAVO-tOftVKTl^. 


CALCULATION. . 

Trapezium A BCD. 

1015 sum. 

1155 diag. 

5075 

5075 

1015 

1015 


1172525 double area. 


Offiets taken on the line AB. 


50 

56 

25400; 

48 

45 

176001 


—— 

28800 

78 

101 

24745 

500 

245 

5510 


Double areaa 
collected. 


25400 

505 


404 

48 

202 

40 

- 


24745 

88 


200 

45 


55 

•J^600 



78 

40 

45 

56 



590 

96 

512 

500. 

— 


5510 


98055 sum. 





XJS^MTOTBYIVG. (fABT IH.) 



Qffketk taken on the line BC. 




45 

30 

10050 

22 

35 

2880 



6400 

67 

65 

9750 

150 

150 

3900 


} 


Double areas 
^ collected. 




3350 

3250 

67 

65 

10050 

9750 

22 

35 

10 

25 

32 

6o 

90 

65 


32980 sum. 




2880 300 

= ’360 


1C 

30 



3900 


40 

160 


2400 

40 


Offkete taken on 

the Une CD 

65 

30 

30 

12 

95 

42 

150 

110 

4750 

420 

95 

42 

r4250 

4620 



(SSCTIOM !•) LAWlHnTSTXTtllG. 

14350* 
4630 
6300 
17400 
SS600 
5084 


9^ 


13 

54 

38. 


45 

96 

140 

350 

1800 

4800 

45 

388 

6300 

33600 

33 

43 

54 . 

40 

87 

83 

300 

62 

17400 

164 


493 

5084 


Double areas 
collected. 


813.54 sum. 


Offieti takm on the line DA. 


63 35 53 

50 40 48 

ITs ^ To! 

300 1^0 ' 80 

33400 isOO 3030 

== 65 = 


50 

7800 

25 



40 

rto 

53 

6000 

9S 

75 

130 

18500 

2790 


9S 


38400 
13500/ 
7800 > 
13090 i 

3030) 


Double areas 
collected. 

4 


58820 sum. 


12090 




LMrD^nrftvwM. ‘iff.) 

I 

• 1172S25 
98055 
S2980 
81254 
58820 


)• 

r Whole double areM 
f ctdlected. 


2) 1443434 sum. 


7.21717 

4 


.86868 

40 


34.74720 Area 70. Or. 34}p. 


'j\> find the area of the foregoing figure bg the method 

gneraUy called Caeti(ig'‘ 

A B 



Having constructed the figure, and taken,' jt th? 
diain-lines, draw with a pencil, by the straight edge 
of a clear piece of lantem>hom, the four right lines 

AB, BC, CD, and DA, in. such a manner, that the 
parts included may be equal to those exduded, as 
nearly as you can iudge by your eye; then the diagonal 

AC, will be found to measure 1274, and the perpen- 
Miculars Ba, 550, and Do, 583 links. 

Ji 

f JTaM. Th« uM of the Peralkl lUiler» In ttrelghtenlng eroekfd fencei^ U 
|lvw In the ^thor*t Lnnd-Somying, In twelve new protfleini> compri^g 
e wij i CMC tliAt enn pOMiUy ocetr io practice. 



1 


( 0 tcttoir f.) LAWtvfvsttmif 4 

mlcvlahon; 

550} 

J8siP*’T»* 

11 $8 sum. 

1 274 diag. 

4532 

7931 

2366 

nss 

2)1443^ 

7.21721 

_4 

.86884 
_ 40 

34.75360 Am. 7a. Or. 34{p. 


—AUhoufth the methcw) of 6ndmg the •rea by caeting* U adopted by 
mnft prMCiual iumyorit ii U ortainty leaa correct than that by oAeit, 
Icc.., A Icarne**, chert lore, ouglii iti prartise both, uniil he can habitually 
etiute tery near 10 the tiuth by the former. 

2. l.ny down a field, and find its area from*the fol- 
lowin,; dimensions. 

D 


From 

Area 20a. Sr, 17^p. 


AF 

2718 0 
1865 953 R 

575 1142 C. 

000 0 
A, «o West. 


3. Required the plan and area of a field fnmi the 
followu.‘^ notes. —1 


C» 

1646 Disg. 

720 385 D. 

L. off C. 


B 850 
From 


AC 
2030 
620 
A. fro 


Base. 


East. 


I 

Area 1 la, Sr. .7p^' 




^ 111 .) 

4. Draw a plan, and find the area of a field, from the 
following dimeniimia. 



BD 


1460 


1000 

Return 

to H. 


AC 

1480 

1000 

R.offA. 


DA 

672 

R. off D. 


CD 

0 

1244 

47 

1000 

70 

800 

85 

600 

68 

400 

30 

200 

0 

000 

R. offC. 


C 

0 

720 

85 

650 

112 

550 

88 

450 

S60 

300 

200 

100 

000 

R. off B. 


Diag. 


Diag. 


Cross the fencf,.» 
83 ^ 

150 
100 
0 


4 


f 



(tlCtlON 1.) liAND-f $9 

1S50 

1000 

Begin at A, ind go West 

ANSWER. 

Havine orastructed the figure by means of Uie four 
sides and the diagonal AC, you will find the diagmial 
BD to measure 14^ links, as in the field-book; hence, 
it may be concluded that no error has been made in 
taking or entering the dimetisions. You will also find 
the perpendicular from the angle A, upon the diagonal 
BD, to measure Cl8 links, and the perpendicular from 
the angle C, upon the same diagonal, Cl3 links; hence 
the area is 2r. 1 Ip. 

PROBLEM III. 

To measure a Jield of more than four Hdee. 

Any piece of land, consisting of more than ^ur sides, 
may 1^ surveyed by reducing it into triangles and tra¬ 
peziums ; thus, a field of five sides may be reduced 
into a triangle and a trapezium ; of six sides, into two 
trapeziums; of s^ven, into two trapeziums and a 
triangle; of eight, into three trapeziums, &c. 

EXAMPLES. 

1. Required the plan and area of a field, from the 
following dimensions. 

CE Diag. 

11C5 

912 168 B. 

D308 415 

II. off C. 

^AC ( Base. 

1195 

293 233 B. 

From A, go West. 

it 2 
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'X 


CALCULAI lOM. 

f 


Triangle ABC. 

1195 base. 
233 perp. 


Trapenum BCDE. 


308 

1G8 



perp. 


3585 

3585 

2390 

278435 


476 «uni. 
1165 diag. 

2380 

2856 

476 . 

476 


554540 


DovMb Areata 

278435 

554540 

2) 832975 

4.16487 

4 

.65948 
_ W 

26.379SO Area\a. Or. S 6 p. 


2. Lay dowh a 6eld, and find ita araa from the fol¬ 
lowing notei^ 
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i 

DB 

1792 

Diag. 

£562 

954 


1 

R.rffD. 

AD 

2243 

Diag. 

C 728 

1785 



S60 

624 B. 

From 

A, go 

N. West 


Area. 20a. Or. 31|/>. 


3. Required the plan and area of a held from the 
following dimensions. 


D 169 ^ 


B 1265 


From 


CE 

5126 

5000 
4040 
4000 
3000 
2000 
1720 
1000 
R. offC. 


AC 
4300 
4000 
3000 
2000 
1930 
1000 
A, go 


Diag. 
1490 A. 



West. 

Area 108a. Sr. 12^p. 


4. Draw a plan of a field, and find its area from the 
following notes. ^ 





m 

i 


LAKD-iiniTinvs. 


BO 

1838 
1000 
Batum to 


D£ 

1500 

1000 

R.offD. 

FD 
1160 
1000 
R. off F. 

1260 
1000 
R> off E. 

~CE 
1080 
R. off C. 

AC 
2100 
2OO0 
1000 
R.off A. 

““da” 

900 

R.off D 

CD 

1340 

1000 

R.offC. 


Diag. 


FC Di 

1900 

1000 

Return to F. 


Diag. 


Diag. 


Diag. 


Diag. 
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(tSCTlON t) 


Begin at 


BC 
1000 
R. off B. 


AB 
15G0 
1000 
A, and 


go West. 



ANSWER. 

Having ]aid down the figure, you will find the per¬ 
pendiculars of the trapezium ABCD = 708 and 890, 
and of DCEF = 680 and 808 links; hence the area of 
ihcjteld U 25 acres, 2 roods, and 26j perches. 


PROBLEM IV. 

To measure an irregular, narrovD piece ^laj^. 

• 

Divide the ground to lie surveyed into triangles and 
trapezoids, by measuring a base-line, in a oonvenimt 
position, and upon it erecting perpendiculars to the 
boundaries, on ea^h*side. 

NoU I. The genemt wthod of fneasuring a fev loud* or fid$m together, in 
common fleldi, ^c. ii by uking trveral breadtha, dividing thetr fum by iht 
iittmberror a meaabreadih, and multiplying thla by the length, for the area, 
but It II much more aexurale lo note the place of each breadth upon ll»c ba»e 
or cbatn-UnCt and And Uie aieA by the rule for trapesoida, 
g. Ir order to obtain the brendthf correctly, you mual nearare directly 
acrow ih^Undi 

9. If the tanda be curved, or longeron one tide than on the other, by mea* 
auring along the middle, you mil obtain the mean length. * 

4. Paling, reaping, &c. thould alwaya be aureeyed with a a^elr chain, in 
^rder to obtain the meaauremtiit oT the aurface* 


EXAMPLES, 

1. Draw a plan of an irregular piece of land, and 
find its area from the folloWiug dimensiov. 
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AB 


0 

1314 

126 

234 

1005 



9H0 

52 

1 

785 

125 

312 

700 



555 

152 

215 

4(j0 


\ 

335 

100 

336 

260 


S 60 

000 

232 

From 

i 

A, no 

East 



Dotible Areas. 

3243.S7 Offsets on the right. 

656476 Ditto oil the left.' 

S)98081S Sum. 

490406 = 4a. 3r. ^^\p.,lhe area required. ' 


2. Lay down a field, and find its area from the 
following notes. 



BCf 

0 

526 

65 

400 

92 

300 

94 

200 

73 

100 

0 

000 


a ofTB. 
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J 

AB 



1285 

536 to C. 

55 

1100 

455 

112 

900 

828 

175 

650 

250 

205 

500 

224 

230 

850 

245 

250 

200 1 

280 

366 

000 

365 

From 

1 

A, go 

North. 


Area 6a. Ir. 2p. 


3. Find the area of five lands, from the following 


dimensions. _ 

2436 

2000 

17(iO 

1400 

1000 

700 

400 

000 


1205 

1210 

;214 

,218 

1220 

;215 

209 

205 

Area 5a. Or. 


4. Required the area of fist lands, from the following 


notes. 


M65 

sno 

199 

2500 

214 

2000 


1800 

286 

1000 


600 

201 

000 

175 


Arm 7a> Or. 8p. 


1 


4 


1 




M i.Aia>-i9iWivo. *(rAmT Uh} 

^ w of tlx bT»a<th> ia i]m Iwt cmnipl* 1« ioft« which bclan 

dMiii hy lbelraitmber»'we obuii) Wftfer ihc n» u brradih t iheii 910* 
mitlplM hy Wf, to canal ii< M«9it9 caun'e link*, whi h arc c<(<>al to 6 acre*, 
9 road*, 9* perchea, the area, which to too liiilc by 94 perchc*, proeiiif the 
laaccoracy of the conmoa neihod. 

If apieceof fround be narnwcit absai the mlddlCa Ibc conmon neihnd 
wU^ gtoe the area too aittch. 


PROBLEM V. 


To fnoaoure a mere or wood. 

By the help of your cross, fix four station-staves on 
the outside of the mere or wood, so as to form a rec¬ 
tangle ; then measure each of its sides, taking insets to 
the boundaries, which must be treated as before di¬ 
rected. 

It is, however, a more expeditious method than the 
former, to measure the four sides of a quadrilateral 
fi^re, having one right-angle; then construct the 
figure, and measure the diagonal and perpendiculars 
by the scale. 

N«U 1. \r,* mere or wood be of ■ trieoKotor thape, iti erea may be found 
by meaaunng the three side* of a iinuniMribins triangle| and proceeding » 
before. 

f. By thlt Problem you may turrey fitldt into which you are not permitted 
to enters or which contain obiiiMCilont. 






<8XCTI0N X.*) LAK|»40«^STfllj». iNSlf. 

Set up your cross at station A, andTlet your aaaistant 
fix Uie nvrks B and D, so that {he angle at A may 
be a right angle; and measure the line AB« taking in¬ 
sets to the fence, as you pro eed. Then fix the mark 
C, as most convenient; measure the other three lines, 
and you will find in your field-book the fidlgwing 
dimensions. 



1 r 




L4N]>40tVkTlN0. * {9AMr Ut} 


ANtWSII. 

Having constructed the fijrure, you will find the 
di^gopal BD to messjure 1930, the perpendicular Aa 
9S5» and Co 605 links; hence the area (ff the wood it 
12a. Sr. 20p. 

PROBLEM VI. 

7V> measure and plan read*, riven, canal*, Sfc. 

In measuring roads, rivers,-or canals, angles or tie¬ 
lines must be taken at the difierent turns, in order to 
lay down the chain-lines; and offsets must be taken to 
the boundaries, as you proceed, to enable you to draw 
the plan. 

Km 1. The length oTm rmd k generally returned ^ibcr in miles, furlongs, 
and poles, or else In miles and yards. 

9. A ma^^e called a ** Ferambulafor** U sometimes used to ascertain the 
lengths of roads. It has a wheel of 8 fret 3 inches, or half a pole In clrcuns* 
ferencc. which being made to pass over the ground, puts in motion the clock* 
work within i and the diitance measured Is pointed out by on index on the 
outside. 

This Instrument IS much more expeditious for mVssunng the length of s 
road, than the chain; but it is certainty less correct: fur by the wheel pass* 
tag oter scones, sinking into holes, fisc, the distance is msde to appear more 
than It IS 10 reality. 


EXAMPLES* i 

1 

1. Let the following figure represent a serpentine ' 
road, a plan of which is required. * 




(SICTION 1*) 


LAKD-SUIVETIHG. 




Kcgin at •)- It and measure to + 3, taking offsets 
on both sides, as you proceed. Return to -f* S, and 
' measure to -f 4, from which run a line to •{- 3, which 
will tie the first and second lines. Return 1 k> 4, and 

h 



n 
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continue the line to 6. From + 6, proceed as be¬ 
fore, until you arrive at 14 ; and you will have ob¬ 
tained the following dimensions, from which a plan 
may be drawn. 

to 14. 

58 350 ,60 

68 200 44 

150 + ISis 184from-l-ll. 

50 100 ’so 

Go from + 12 , Line 5. 

SO 720 + 12 . 

70 650 

()flO + IL 

86 550 .S3 

70 300 ;50 

8 is SOO from + 10 200 I 

120 135 jCrossrfence. 

Go from 4 9 , Line 4. 

700 to 4 9- 

600 Cross-fence. 

300 + 8. 

38 480 84 

40 300 60 . 

52 180 65 , 

l.'>0 +7 is 160 from + 5, 

50 100 

Go from 4 . 6 , 3. 

' 51 ^ to 4 6. 

450 

380 70 

350 4 5. 

SOO 80 

200 4 4 is 232 from 4 3. 

100 93 

4 2, Line 2. 
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600 

to 


480 

Crosa-fenoe. 


400 

+ 2. 

38 

350 

95 . 

15 

300 


28 

200 

80 

55 

000 

70 

Begin 

at-l- I, 

Line 1. 


2. Let the foregoing figure represent a river, a plan 
of which is required. 

Begin at a, and measure to c ; taking offsets to the 
river’s edge, as you proceed. From c measure to d; 
and there take the tie or cliord«line db, which will ep- 
ahle you to'lay down the first and second lines. Con- 
ttnue the second line to n ; and from m, measure to r, 
at which place take the tie-line rn ; and thus^roceed 
until you come to the end of your survey at a 

If the breadth of the river be every where nearly the 
same, its breadth taken in different places, by the next 
Problem, will suffices; but if it be very irqpgutar, di¬ 
mensions must be*taken on both sides, as above. 

When the 8rea*is required, it must be found from 
the plan, by dividing the river into several parts; and 
taking the necessary dimensions by the scale. 

l.^Any rnnrih, mfre, nr wood, whatever may be lU aumber of 
aetdea, may he meaaurrd by ihia Problrin* 

e In taking an angle with the chain, aome surveyor* never measure mo*^e 
(lian 100 imkt from ilic ungular poini, hut when the lines, inriudinf the an* 
glc. are of a considerable length, it is much better to measure ihe<;iiord-lint^ 
at a grear4'<i>siBnie from the angle, ih«h onechaln \ hecausea small Inaccu* 
rncy In ct^structing the figure, wnen the angular distance ii short, will throw 
til#, lines, when far produced, considerably out of their true pcwltion, JI some¬ 
times happens, however, in consequence of obstructions, that It is impoasiblc 
to measure the chord-line at a greater distance from the angular point, than 
one chain. In such cbsc% muliipty both the angular diatanre and chord- 
line by D, 9, 4, any larger number, as circumstances may reoulre; and 
use the products resuUing, in laytmt down the angle. Or, whlcii is the same 
thing, lay down the angle hy a scale e or S limes as laige as that by which 
vou intend to draw the plan. Bv this fincans the radius or angular distance 
Of equal cd, and the chord line 6d, wilt be Increased in length| and eoMt* 
queiiily the lines ee and ca, including the angle, will be mgre correctly laid 
down In position* 

l2 
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PROBLEM Vn. 

To find th» breadth of a river. 

» • 

EXAMPLE. 

Lrt the following figure represent a *iver, the 
breadth of which is required. 



* Fix upon any object B, close by the %(lqe of the 
river, on the side opposite to which yoii stand. By the 
help of your cross, make AD perpendicular to AB, 
also mA^e AC = CD, and erect the perpendicular l)K; 
and when you have arrived at the poiht E, ip a direct 
line with CB, the distance 1)E will be =; AB, the 
breadth of the river; foivhy 1 heo. 1, Part I, the angle 
ACB = I^E, and as AC = GD, and the angles A 
and D right angles, it is evident that thg triangles 
ABC, CDE are not only similar but^qud. 

Sou I. The dutaiire brlwren A tind tht* edge of (he rifer mmi bt deOficted 
ti’yiii PEy when it not convenieni lo Ax A<loMet^ the river*# rtlgt. 

TUii Pro*}lcm may alto bt* well applied m meafurmt the dittanc* uf any 
snaccesiible ob)ei t * for let AC eqa**! 8 CD tqual undPEtqtMl lOilawk, 
then» b> aintiUr iriangleti ai CD : DE AC : AB equal 10 4D i haint. 


PROBLEM. VIII. 

To meoMure a line upon vshich there ie an impediment. 

E](AMPLB* , 

Let CDEF represent the base of a building, through 
which it is necessary that a straight- line should pass 
from A. a 


















I 
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Measure from A to m ; at m» • 
erect the perpendicular itw, 
which measure until you are 
clear of the impediment, sft at c. 
Erect the perpendicular ce,* 
which measure until you are be* 
yond the building, as at 6. Erect 
the perpendicular hd ; and make 
hn equal to me, at which point 
y oil will be in a direct line with 
mk, Erect the perpendicular . 
«B, which measure; then Aw 
added to thb sum of cb and nB, 
will give the length of the whole 
line AB. 



Nore I, Thi* Pniblcm is very useful when you meci inth pohtit, l>o|iSp 
huildings, &c. upon a cliain line. * 

a Wlirn srrcMiitnotmbund,• prrpenHicutarmxvbefrecirdiivOlvebafb, 
In the lollnwing nt&nncr MetiuTv 40 links from » to r« and let one end of 
ii>eiheln ht kern IasI und ibe enehiteih link at m; take hold of the* 
Hfueth link,ana stnuh the rimin so that the two paiia imp, and rvp may he 
equally it|ht I ttien will mw be pcrpefiduular to mr, inr atiUp inr, ud nip arc 
in proporiuin to each other as S, 4, and &. (Sri Frobtem ^ PartC) 


PROBLEM IX. 


To part from a rfctanguUtr f eld, anp.propofed quantity 
of land, by ft line parallel to one qf it$ tides. 

RULE. 

Divide the proposed ires, in square links, by the side 
•upon which it is to be parted off, and the4]uot{ent will 
be the length of the other side of the figure rcijuired. 

KoM K Ifibere be offsets on the tine upon which the proposed quantity is* 
to be parlOT off. deduct the area of the ofikets from itp and pmeted with the 
reniotnderls above. 

T, Acres, roods, and perches may be reduced Into square links, b> multiply. 
Ing the whole quantity, in pert lies, b> esk, the number of square links in a 
perch. ‘ 

EXAMPLES. 

1. From the rectangle ABCD part off 3 acres, 1 rood, 
•and 32 perclics, by a line parallel to AD =% TOOliitks, 

L 3 




t 




> ' 


t 


w 


XAVO^tn&VBYlXO. 

D« F C 


A £ B 


(PAKt 111.) 


Here 2a. Ir. Sip. =:<S92p.,mi\ SQi x 6^5 = 245000 
, , 245000 2450 

square links; then —— =:-= 350 links = 

^ , 700 7 

AE = DF. 

2. Part off 2rt. Sr. SSp. upon the chain-line -\B, 
that the offsets taken on that line niuy be included. 


1 





AH 

1 

i 

1200 

1000 

0 

1 

1 


.900 

6 o ^ 


600 

80 


.soo 

.50 

e 

000 

0 

From 

A., go j 

[ ' — 1 

East. 



I 

» 

1 

E 


§ 



G 


2a. 3r. 32p. = 295000 square links. 

57000 the area of thi offsets. 

12,00)2.380,00 the difference. 

198,4 links = AE = liF. 


' Hence the irregular figure AGBFE, contains Ua. 3r. 
32p: 
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• i 

Sotc^ Whrn it It nquircd lo part from a trapezium, approsrliiiif my 

nearly lo a rertanfclep Any numtirr of arre», die. by a line panUUI to one Of 
iti iidet} u may be done by Uiii Problem. 


PIIOBLEM X. 

To part from a trapezium or any irregular polygon what^ 
et^er, any proj}0,\ed quautify of land^ hy a line drawn 
parallel to any of the :fideSy or by a line drawn Jrom any 
of the anglvHy or ftom any ms^gned point in one oj the 
eidve, to iy\y oJ the opj^hstte ^ides. 

•t 

RULE. 

Having surveyed and laitl down the whole figure, 
draw a {juess-lme in the diiection required, parting oft, 
as iieaily as ean be judj;cd, the proposed quantity; 
after which. In,the scale, iiieasuie with tlie greatest 
accuracy, the gue^s-lme, and also the quantity thus 
parted-oft’. Tlien, if ihe guess-hne or line ofjUivision 
be diawn from an angle, or from any asbigne’d point m 
a bide, divitle the thftcience between the proposed 
quantity and the quantity parted off‘, by half the guess- 
line; and the (|U(>ti(jnt will be the perpendicular to be 
set off’, on one skX*, or the other, of the guess-line, ac¬ 
cordingly .IS the quantity paited off is moie or le-s than 
the quantity juopo^cd. To the end of this perpendi- 
eular, from the point axsigned, draw a new line of di¬ 
vision ; and it will pait off the quantity requned. 

But if the guess-line he diawn parallel to any of the 
sides, divide the thflcience lielore mentioned, by the 
whole |>ue.ss-line, and the quotient will be ilie perpen- 
diciilamo be set off tioin each end of the guess-line, on 
one Sloe, or iheotliei, as aliove. 

EXAMPLES. 

1. From a trapezium, whose dimensions are con¬ 
tained m the following notes, part off' 2a. 2r. 24 /j. by a , 
line parallel to the side A13. 




< 


lavj>.buetetino. *”•) 


t 


Return 


BD 
12*9 
1000 
to B. 


' AC 

i 1112 
1000 
R. off A. 

“IM— 

550 

, R. off I). 


CD 


979 t 
R. ofi C. 1 


Begin 


BC 

557 

R. off B. 

“ab~“ 

1114 
1000 
at A, 


Disg. 


Diag. 


and go VVest. 


c D 





Having laid down the figure, draw the guevs-inie 
mn parallel to AB ; and from n, let fall the, perpendi¬ 
cular an ; then suppose mn = 1058 links, an will be 
= 230, and Aa = 1052; therefore Ba = 1114—1052 
ss 62 links. . 
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Square links. 

Then, 1055 X 230 = 2126501 “*' 

And 230 X 31 = 7I30| 

The,um,» = 2 iIl 7 TO-!“*' “*■“ '"P'" 

zmm Aanm. 

2a. 2r. 2 Vp. = 2()3U()0 

1/iiiJO ihe difference between 
the quantity propo-ied, and the quantity parted off by 
the guess-line, which being divided by 1058, we ob¬ 
tain 1 b !• links, to be set off perpendicularly from m 
Hiid n touaids 1 ) ami V. iJence hF i> the true lineot 
division ; ami the trapezium AliEF containsiin. 2r. 2ip. 

As A IS \eiy neaily a right angle, measure, in the 
field, 280 -f- 11 !• = 24t !• link", tiom A to F; and 
upon any pait ot tlie line Al> (towaids B) as at e, erect 
the pel pi'iidieulai e/ , w hieli iii.ike =: 2 ft. t links ; stake 
out the line E/F; .uid llie woik will be completed. 

\'tti III <iti!( r (o pri>t t hi • r A } 111 fi nt U)« in i f»f lU f f , i if u he 
1^1 t)H till!' rriH« ' i t«M* n .ika oI AlH U ••licl Hit- piirtut 

utl, lh< W <it k Is till Inti’.ti Illy • 

2. Fioiii any iiregular field, who'C dimensions are 
coiituined in the following notes, part off 2(i. .‘b. 20p. 
towards the line AJC, b} a leiice made fioui the angle 
D to the side AB., 


EJ; 

18()S 
1000 
R oil E. 


Diag. 


Diag. 


CK 

I2t0 

1000 I 

500 »«, pi oof-line, goes to D, 

R. off C. I and nieasuies 824. 


Diag. 




118 
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1 

EA 

0 

400 

80 

200 

0 

000 

R. off E. 


1>E 

0 

6oo 

25 

450 

35 

300 

20 

150 

0 

000 

U. off I). 


Cl) 


740 

R. ofi C. 


BC 

550 

R. off B. 


AB 

O' 

; 1250 

35 

1000 

50 

300 

eo 

()0() 

50 

400 

30 

200 

0 

000 

Begin at 

A, and 


go We^t. 



t 
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* 

(laving laid down the 6gure, draw the guesa-line 
Da, whictp suppose =; 766 links; then the diagonal 
will be = 824, the perpendicular Ea = 278, and 
the perpendicular ar = 572 links ; also re will be = 
228, and ra = 52 links. 


Square links. 

267800 the area of the trapezium Ar DE. 

1 1. offsets 

1'’3484 



The sum is ^ 308148 the area of AaDEA. 


2a. 5r. 20p. = 287500 

20648 the difference between the quan* 
tity proposed, and the quantity parted off by the guess¬ 
line, which lieing divided by .383, (half the guess-line,) 
gives 54 liiiks^to l>e set off from a towards A. Hence^ 
DF H the true line of dn ision ; and the irregular 
figure AFDE contains 2a. 3r. 20p, 


Now, by the scale. Ac = 377 links. Measure there¬ 
fore, in the field, 377 links from A to c ; stake out the 
line DcF, and the work will be completed. 


Sotf The Riilcf givt n lu rhiE Prohltin, for pai itng o(f land from irrrgnUr 
tfuldf, are gciirrallv ^tdoiiuii Ptaitical Sur%cvor». because tiicv may be 
4‘r>pliei to any irregular Agt^r* wbattirr. Land, lurwcver^ mav »o/nctimei be 
parted off more diret il\ . lor uisimiu e, (he ‘ati exaiiiple maybe performed 
by ftndmK tb* aria ul the trreguUr figure ^DL, and •uhiraciing it iroDi the 
qoaniuy tu be pariedftifr then, if the cliffi rente be duideri by naif the line 
aD, the Mitt be lire peruendicbUr of ibe trundle ADf, ibe aide AB 

bi ing nearly alrai^ht (torn A lu F 


Now, at the distant e of thta perpemKculdr, draw a line parallel to AO t and 
It will intersect All in F» the sMinit to whnh the dtvuion fence must be made* 


ft. It It not absolutely nece8sir> to sur\ev and plan the whole figure, in or* 
det to pa) t a poiiioii from it, us ibe go and |>oriioii |iarted olT may ba 

measured iiy;ihc Acid, but, iii my opinion, the lormer, lu generaL it a more 
eligible cncii t>d ilian the Utter. 

3« In orcL^r to divide a irap^iuiin or an irrcfular polygon, among any num* 
her of pgrs<His, by lences made in a given direction, proceed thus: Part off 
the first person's share , lluti from the remalndtr ol the fiiturr, part off tha 
second pcisoirs share \ and thus continue, till the whole field be divided* 

4. 1 hose who desire to see a greater Vaneiy of Examples in surveying sinvic 
Fields, and to mid^e thcinsrlves fully acqiiaiiHcd with the Methods of Laying 
out. Parting off, and Dividing LAiidt also of Dividing a Common, 4 k. of va¬ 
riable Value among any Number of Proprietors, in the Proportion of their 
feaptciive Interests, may ronsiili my rieaiUe on Pracucal l4and-Sitrveyiiig, 
Sixth Edition, in which 1 flatter myself they will find these auktj^cu aatn- 
faciorlly treated* 'c* 




PROBLEM^ A 

^ iitUiU$-inmuHrt U eutitomary, md vice venA. 

* i K ^ 

V 

It hat been bef<H« observed, that by custom the pendi 
varids in^different parts of England; and with it, con* 
tequently; varies tlie acre in proportion. 

«'iu I>^imshire and part of Somersetshire, 15; in 
Comwai), 18; in Lancashire SI ; and in Cheshire and 
Sta^rdshire, S4 feet are accounted a {rercli. 

GENERAL rAES. 

♦ 

L To reduce statute-measure to customary, multiply 
the number of perches, statute-measure, by the square 
feet in a square perch, statute-measure; divide the pro¬ 
duct by the square feet in a square perch, customary 
measure, and the quotient will be the answer in square 
perches. 

n. To reduce customary measure to statute, multi¬ 
ply the number of perches, customar^ measure, by the 
aquareVeei in a square perch, customary measure ; di¬ 
vide Uie product by the square feet in a square perch, 
statute-measure, and the quotient wdl be the answer in 
square perches. 

JITalt t. It k Uftfcely necctur5 to rrmark ihot ttie Irngtti ofany fiercb muU 
by wielf vlU give ttie nuinbcr of tqnare frct| \n a M|uare perrb of the 
mme neavurtj hence we h«tve i6 b X ilS.S w 4^2.45, the uatute |>erch; 
ibX the Drtnnthire and 8 tmer*tflflilre perriii m X isa«3a4, the 

Cornwall fpfxb, :i x ** 441, the Lancashire perch , and 04 X 94 * 378, the 
Cheahirr and RtafTordahire ptrrii. 

«. When It U intended to And the area of an ctiaie tn niromary meatare 
onlf• it U generally thougUt moii ciiiivenient to «Ake the dimenhioiif hv a 
ehajin propevly adapted t<ir th,il I’lirpr^vo* The l>ivon«liire and Someraet 
efiain, laAO left the Cton'^allrlinin. 79 rrct, the Laiuaahire chain, 84 feet 9a 
and the Chefthlrv and btaffoidshirt* 11 yfi ifci in leiuth. Each oi thcaa 

chalna h divided into lOU equal )iuka, m iiie »ame inaiittcr a*/iu' fiatate 
chain i cfintequeiiilvt tlic cuitom sry ineature u found by the laine liiilra 
aia the auittie-iiieoaute. 1 

$• It nav mU<i tie oWreed, that 4a40a^uare yardi make one tf\lute acre; 
4800 make ojieDevoitaltIreor 8«»mer««'t4hire acre ; 37AO make one Cornwall 
acre) yaiO i^akc one Laneashlrt! acrci and 10 j 40 tqiinre yards make one 
acreoflhecuttomary tni^torcul Chefhire and Siadordahire* (S0ttk€Jiui^9t'§ 

Pmtu Ih III. and Vh) 

examples. 

1. In 96a. 2r. SOp. sUtMte« now many acres, &c. 
^itomai^ aeasurej,!^' 16 to a perch ? 



U S£a. SB«Sto. 

4 

102 

40 

4100 

272^5 « 16.5 X 16.5 

20500 ' 

8200 
8200 
00 


2870 

8» 


__ 4,0 

15 X 15 = 225)1116225.00(496,1 

900 


2162 

2025 

1372 

1350 


4)124 1 


31a. Or. Ip. Aiu. 


225 

225 







t > ^ 
t 


4 


2. In 31a. Or. I;?, customary measure, of 15 feet to a 
perch, how many acres, &c. statute-measure? 

ByRukJfi 31a. Oh. Ip. 

4 

124 

40 

4961 

225 

i 

24805 

9922 

99ii2 


4,0 


272.25) 1116225.00(410,0 

4)102 20 

S *°p- 


• * • • • 00 
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3, R«daoe 56a. Sc. ctttute* to emtonmy mei- 

vwac» ot 18 feet to a perck Ans. 47a> 8r. 20^. 

4. Id 47a. Sr. iOp. cactomwy measure, at 18 
to a perdi, how many acre^ &c. statote-meaiore ? 

Am. 56a. Sr. S6p. 


PROBLEM XII. 

To survey and plan Estates or LordAdps. 

Various methods are adopted different nirveytm, 
in taking the dimensions of or Lordships ; I 

s^l, however, desoribe only four which 1 conceive to 
be the moM accurate and practical. 

METHOD I. 

Having made yourself acquainted with the form of 
the estate, either by actual examination, or by the as- 
nitance of a previous plan, select two suitable places, 
at the greatest convenient distance frqm each other, as 
grand stations; and measure a principal base, or what 
is genially called a "main-line,” from one to the 
other, noting every hedge, brook, or other remarkable 
object, as you cross or past it; tiding offsets likewise 
to the bends mr ccamers of the hedges that are near you. 

Next, fix upon some other suitable place, towards 
the outside of the estate, as a third ^and station; to 
which, from each extremity of the diagonal or main¬ 
line, or from two convenient points in it, lines must 

also be run. 

These three lines being laid down, will form one 
large triangle ,* and in a similar manner, if necessary, 
on the other aide of the diagonal or main-line, a second ‘ 

triangle may be formed. * 

• The survey must then be coropletetl by torming 
smaller triangles, on the sides of the former; aiSl mea¬ 
suring such lines as will enable you to obtain the fences 
of eadi inclosure, and prove the whole of your work. 

Nak 1. The method of measuring esutes by divi- 
ding them iitto triangles, is particularly described in 
my Surveying; and illustrated with several rough 
and ud an engraved field-book. 
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It is also exemplified in this Work by Plate I., whidi 
is a rou^ plan of an Estate exhibiting the chain-lines 
« and stations used in taking the survey. The field- 
notes are not given, as they would have occupied too 
many pages of copper-plate; it may, however, be ob¬ 
served tlut the method of entering the notes, sketch¬ 
ing the fences, &c. is precisely the same as in the field- 
book belonging to Plate III.; and the directions of all 
the lines may be easily ascertained from the following 
particulars. 

The first wr main-line leads from -|- 1 to 8; the 
second line from + ^ 10 ; Bi^d the third from + 

10 to -I- 1; which three lines form the first large 
triangle. 

The fourth line extends from 4* ^ ^ > ^nd the 

fifth from -f 15jto -f- 8 ; which two lines and part of 
the main-line form the second large triangle, j 

The sixth line leads from -f- 9 to -f- 11; the seventh 
from -f 20 to -f 6; the eighth from + 7 to + 22; Uie 
ninth ft-om 4* 21 to + 4; the tenth from 4- 24 to 4- 13; 
and tlie eleventh ^om 4- 12 to 4> gS ; which complete 
the survey of the iirst triangle. 

The twelfth line extends from 4- 3 to 4- 17; the 
thirteenth from4-25 to the main-line, southward of 4-3 ; 
the fourteenth from -|- 1 to 4- 14 ; the fifteenth from 
*4- 14to -f- 26; the sixteenth from -f- 27 to 4- I6; the 
seventeenth from 4- 18 to 4- 28; and the eighteenth 
froaa 28 to 4- 19; which finish the whole survey. 

2. The content of the Estate may be found in the 
following manner: Measure the lines upon the Plan, 
and take the necessary offsets, by a scale of 8 chains 
to an inch ; and enter the dimensions in a field-bo(;dt. 
From the dimensions thus obtained, draw a Plan by a 

M 2 
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9Cal»«fAduiin»4Q,«n ilK^; ihen straighten the fenced 
/m directed in P^lefh II.; and measure dug6tdto» 

' perpendicttlart, A& from which compute the conmt 
cf eadi 6dd. ^ | 

The dii^gtl^t, perpendicularsi, and contents may 1)^ 
enlersxi ill aBook of Castings^ similar to that belong^ 
xng to,l4ate III.; and if you should not jhavea iMli| 
of Q .dhaina to an indi, any other sc^ will do just Uuj 
ifaioe for practice. , • f 

. 8. Taking the dimensions, &c. as directed in the lasf 
pote, viU found of infinite service to the learner 
ac it win tend to makeliim ver^ expert in e n ter i ng the 
fidd-iKrtes, laying dowh the lines, and casting th^ 
content^ which are no < small acquisitions towards bC'. 
iximthg^ conpjete. Land>Su rveyor. 
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t METHOD 11. 

i 

IfeMura a roain-Hne as nearly to one of the oikt- 
boiindariei of the estate, as the carves in the hedges 
wiQ permit; noting the crosungs of feniKS, and taldng 
offiijela as before directed. 

A 

At a convenient cKttance, measure another maindtne 
paMUel or nearly parallel to the first line, so that a 
nupber of fences running in that direction may be ob¬ 
tained; and from any two stations in the first line 
measure lines to any station in the second main-line, 
fonning a triangle; so will a station in the second 
nunn-line become determined or fixed. 

V'rom the first main-line to the second, or from the 
seMnd to the first, measure lines in order to obtain ^1 
those fences which run in tliat direction. The remain- 
ddr of the fenced of the inclosures contained between 
the first and second main-lines being obtained Jry run¬ 
ning lines in the most convenient manner; you will 
lia've competed the dimensions of a portion of the 
estate, which may tlum be laid down. 


^'Parallel or tMai;ly*paralIel to the second main-line, 
and at a proper, li^i^nce from it, measure a third ; and 
proceed with the internal lines as before, and you will 
obtain the dimensions of another portion of the estate, 
wtuch may alsp be laid down ; and thus gp forward 
ujitil y^ finisfii the survey. * 

A'ofo K This mepod is illustrated by Plate If., 
lich diaplays the ^ain-lines and stations used in 
ig the survey. * 

•% 

The first main-line leads from 1 to -f- 6; the 
»nd line from + *6 to -f- 7; and the third lin^ or 
ind main-line fbops + 7 to 4- 16. The fourthiine 
tends from 4- 16 to + f * the fifth, or tie-line from 
t6 to 4* 2; the sixth from -f- 2 to -f 14; the setenUi 

m3 
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from + 17 to 4- j the eighth from -f* 12, through -f- 
18, to 4- 3 ; the nintli from + 4 to 4* the 

tenth line leads from 4- 8 to 4- ^; thus all the fences 
between the first and second main-lines arc obtained. 

The eleventh line, or the third main-line leads from 
4- 19 to 4- 29; and the directions in which all the rest 
of the lines w'ere run, may be easily asceruinied by in¬ 
specting the plan. 

2. The content of this hstate mav be found in the 
same manner as directed in .Note 2, .Method 1. 


METHOD ni. ' 

An estate of four sides may frcinu ntlv he cotueni- 
ently survejed as follows: MtMsiue four line- in 
such a manner that off-et-* or inlets mav be taken 
to the four out-boundanes of the estate; and tie 
the first and fourth lines loircther by .t dianond or tie¬ 
line measured from one to the othei, at the distance of 
five, six, or more chains from the anyular jioiiit, accord¬ 
ing to the extent of the «urvey , thn- you w lil be ena¬ 
bled to lay down the fust four lines, and aKo the out- 
boundartes of the estate. 

Next proceed to obtain the internal fences, by inea- 
guring lines in the most convenient manner , some of 
which must be iiin from the first to the thud, or fiom 
the second to the fourth line, or in some other more 
proper direction, so that they may become proofs, and 
fast-lilies, into wliicli otiier lines may be run with pro¬ 
priety. 

In thus proceeding, it is evident that a great deal 
will always depend upon the dexterity and ingenuity 
of the surveyor ; as no directions can be given that will 
suit every particular case to be met with in practice. 

VoW.—Thii method is illustrated in my Surveying, hy Plate VII. j ond alto 
(a Ihu Vl^orkf by PIftte III.•which ii a Uough Plan of an Estate in the 
fowAtbipof Farn!ey» lo the pajish of Leed». 
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METHOD IV.' 

The method which I here intend to describe is a 
compound of ail the methods of surveying with the 
chain ; for as there are never two estates to be met with 
which are cxacilv alike, bunietimes one method claims 
llie preference, and so neiimes another ; but a skilful 
surveyor vmH always adopt that by which he can take 
his dinieiiMons and proofs with the greatest accuracy 
by the fewest lines. 

If an estate be in the form of an irregular polygon 
of five »ix, or nioic '•nicv and the fences very crooked, 
such an estate irthv g«*i)er.illy be mo^t ea'ily surveyed 
by dividing it into inaiigles, a-s in I’late I.; but if many 
ot the lences of the (iifliiiMit ludosures run a consider, 
able way in the same direction, and the fields in gene, 
ral be pietty neat trapeziums, it i>, commonly mose 
eligible to proceed as directed in Method II. 

Sometimes an estate vanes so much in its shafie that 
all the methods hefote de'Ciilied may be u>ed with pro¬ 
priety and .ulvaiitaije; and it frequently happens that 
an lugentuus niueyor adopts nieihods, in particular 
ca^c", ciitiu-ly new to IniiiseU; care, however, must 
alua\a be taken (g nTake one line (lc[ieiid upon another, 
tliroiigho.ut llie whole of the survey, so that when you 
come to lay it t/I)wn, you may find no lines whose 
positions aie uncleleiunued. 

Note, Itir itit. inetluij o^ nieaEuniig Hilly Cerouiid, <ve my Land^Surtcying^ 
Sixih Ediiion, 174. 


m/sci:l 7. iXEors ixstmuctioxs. 

1, lx r*u)oiii^ a Inie, \(ui inust be extremely careful to keep 
the |K>les ill <i diFsCl line \Mtli t.uh oHkt ; which you may ac¬ 
curately efTect by <(hvd\i^ h.niiiL^ ut lcast« two hehiiui you, and 
if your Mghiiic ob^iiuacd by bed^t.^, you iimu cut down the in¬ 
tervening parts. 

2, In measuring your main, nr any other chain-line, put down 
ftutiona at every place to which you apprehend it mujr be be* 
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eeeaary to run in order to complete the nurvey ; and if it hap¬ 
pen that you put down 'more than are wanted* it will be hnma- 
teriaL At each station you muNt put down a small bta«^e, called a 
**station-stake,” with the number of the station u|V)n it; and 
also cut a mark in the fn'ound* w*hich may l>c eaaly done by having 
a axnali spade upon the bottom of the oOkt-btafT. 

3 . In measuiing your internal lints it will gi\e \oii the 
least trouble to run them fnini one Mation to anoiher, if jou 
can make it convenient; if not, you miiht run tliem from, aiKi 
continue them to some chuiiwhne, and measure the distance 
upon that hue, to the nearest station The place w hero v ou run 
upon, or cross a chain-hiu, may lie easily R'^certaincd by setting up 
|H>U^ at lw4) of the ncaiest si'Uious m that line; and the cross¬ 
ing wiU be at the place where )oii arc in a direct hue with thcie 
poles, 

• 1 . The angle which the line makes with the meridian line 
must he taken With a ci»m|>U'^; and in doing this, an allowance 
must be made for the vanaiiO'i of tUc which is a*Kiut 

djjgrecs we^terl} • 


5 , In order to plan a large Svirvey, imuTde a sheet of ilmw- 
ing-papv, ot a proiwr size for use; and truce with a ]Kncil, a 
meridian^ or north und south line, in such u |K>sitioii tl.«a vtnir 
hmt station tna} be in sonic convenient |Kunt tn thn line. 1 hen, 
from your first staiiun, draw* vinir hrsl or main-hne, muking its 
pn>|xr angle with the inemhun, whuh you may then takeout with 
Indian rubber. Furtbir directions apjxur to be uniu cessary ; us 
any perMin who is £U(|uaintcd woth theSnethodb of IcMO^g down 
mangles* tra|xzuims, and tiatX'Zuids, will tind no diM.cully in 
planning an estate, 

6 . fho most ex|KdUiou8 method of laying down crooked fences, 
is by means of an oHnet-scalc* which must be used with the 
plotting-scale in the following manner; Lay one edge of the 
plotiing-ftcale ebtse b\ the Im'^e-line* and bring the end of the 
ofTset-acale m contact with tbe edge of the plotting-stti)c, so that 
the edges of the scales uiav form a ngbt-ungle ; then b) the edge 

40I the oflkt-scale, prick in ita proper suuntioii* the hr^t olNti* 
with a pencil finely pointed. Keep the plotting-scalc hrm, and 
tilde the offsei-saile to the place of the next perjiendicular, which 
prick off* as before; and thus [iroceed until all the offsets are 
finiahed. 


7, lb order to find the area of an estate, practical surveyors 
generally straighten the crooked fences of each field* as directed 
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in Problem II«, and then divide the fields into trapesiums and 
Inangles, ati€ take such dimensions, b> the scjle. as are necessary 
. to find the area of cat h field. They then coMcll all the aresis into 
one sum ; nftenvard (iiul the area of the w Iiole .survej, an if ii were 
a single field ; and if it he equal or nearly equal to tlie sum of the 
separate arcus, jircviuusly JouJid, they justly infer tliat thtnr survey 
IS correct. 

H. Those who do not approve of finding the area liy the me- 
thiKl of casiing, may irakc use of ihe ofT-cts taken tii the survey, 
where couvinieiit, and if more h** wanted, thc\ mr.v be mea- 
Mired liy ihr stalv. , for in uuaMirtng a lunijbiT of small jiarts by 
It, stnne mil probablj be taken a little loo large, and others a little 
t<H} small, su that, in the end, Ihev will neurh counterbalance each 
other. 

9 Practical Mirvc\ors gcncrallv laydown llieir lines by a *?calc 
of t> chains to nn inch, vcheu llmr sitr\(>s '»ie vrrv , and in 
ctnnpulmg the contci'ts, thes nuMsure the lia and diagonals by 
the H,une scale, but ilie p<r|xo7di< ul.trs by a scale* oi 2 chains to an 
inch , (OM'-upKnllx , the pioduct i>( the hisc and {x'rpeudicular of 
a iruiigh, will lie u^ area. T*i treat small surveys, m a snnilcir 
inaiUKi, hv a hc:iU (il»2 chains «uul of 1 cluiti to aa inch, niu.st, of 
course, be very correct. 

10. Kivers. large Iirooks, public nn'ds, and common sewers, 
should not be includid in the ana, b'u < idv delmialcd ufion 
the plan ; and marMw-'*, luigs, hotiihs, rock^, ^c. sliould also be 
represented or s]>eciiicd, and their nieasuieiucnts, SL{xirjtely 
relumed 

11. Somcliincs thc^ content of each held is entered within the 
field itsell, ''Oinclimts the (ulds arc numbered, and llie’r ureus set 
dowm, one alt* r antither, in some conven eul pait oi tiie plan ; and 
tometunes the} are etUeied in a hook oi paiticulars. 


• 12. When joii wish to transfer a rough plan to a fresh sheet 

of fuipcr* ot to a skin of pirchnwiit ot vellum, in onloi to make 
a fiiushcd plan, proceed thus. Take a hliett of wlUiiig-pJiwr 
of same M/e us the rough plan, and uih one suk ot it witl^ 
black lead powder; tlun lav il U|Hm tlie ''heet which you in¬ 
tend for jour new' plan, with the bkuk side do.vnwurd; upon 
both lay the rough plan; and upon the whole plait weights or 
books, to keep them Iroin moving. Next, iim vour tracer 
gently over iTll the hound.uies upon the rough plan, so that the 
black lead under them, maj be transierreil to the trt'sh sheet. 
Se|)amtc the jia|K*r.s uiul trace the lines iluis transferred with 
a fine l>en and Indian ink, as common ink ought never to be 
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uted in planning. Yon must then proceed to enter such names, 
remarks, or explanations, as may be judged necessary; draw* 
ing« by the pen^ the represc'Dtauons of hedges, bushes, trees, 
woods, hilts, gates, stiles, bridges, roads, the bases of buildings, 
&c. in their proper places; running a single dotted line for a 
fool-path, a double one for a camagc-road, Lc* liners, brooks, 
lakes, &C. should be shaded with crooked or naved lines, 
bold at the edges, and fainter towards the middle. Hills may 
also be represented by crooked lines, bold about the middle of the 
hill, but fainter tonartl» the top and liouom; and the bases of 
buildings must be shaded by straight, diagunal lines. Roads should 
be shaded with a hrov^nush colour, laid on with a cumel-luir |>encil; 
and Helds in a variety of forms, with a hue pen and Indian ink. 
In some convenient part of the Plan, you may write, m conspicuous 
characters, the uile of the Kstatc, ornamented with a compartment, 
la another vacancy introduce ihc Scale by which the plan has been 
laid down; and also a mertdian-Unc, with tHb compass or tlowcr- 
de-luce {winting north. 


The whole mav then be bordered with black lines at a convenient 
distance from each other ; and the space between them sliaded b) a 
hair petial, with Indian ink. 


13. /, plan well finished with Indian ink, as directed above, has 
a very dicgant ap|icantnce, and is conMcicred liy inubt |)erson8 to 
excel those done in colours; but the work is ver} tedious, and 
requires much time to do it well, in consequence of w hich most 
surveyors preler finishing their plans with colours. Some, how¬ 
ever, not only emlicllish them with Indian ink, but also wash the 
dilfbrciu helds with vanous shades of colouring. 


14 In colouring a plan, meadow and pasture ground should be 
washed with u transpartnt green, the {lasture rather lighter than 
the meadow; arable land with a mixture of red^nd }etlow, or of 
red, brown, and yellow, of vanous shades, so tliat too many fields 
nuiy not apficar exactly alike; and some surveyors dac both light 
blue and lake, in colouring plans. 


An excellent green, of vanous shades, may be made by mixing 
light blue and gamboge. 


Rivers, brooks, lakes, &c. should be coloured with Prusdan 
blue Tiiixed with a hitie Indian ink. The hedges must be done 
with a strong shade, which should be softened ofT towards the 
middle with a lighter one. If the quickw'ood hedges be 
not done with a pen and Indian ink, they may be represented 
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by riinninii; strong, narrow shades, of variotis colonn, round tbc 
boundanca the difTerent 6eld8. 


15. Reeves's and Newman’s water-colours are entitled to re. 
rommendalion. They must be prepared for use m thefollon. 
ing manner: Dip one end of the cake in clear water, and rub 
a little of it upon a clean, earthen plate; then mix it with water, 
by your hair jwncil, until you have brought it to any consistency 
you please: Indian ink must be prepared for use in the sanso 
manner. 


16. When parchment is used in planning, it must first he rubbed 
with clean flannel dipjwd in Lhe best PaTi«i whiting. This opera* 
lion clears its surface from grease, and makes the pen slide more 
freely. 

17. The learner will fully comprehend what has been aaid on 
the subject ol cmbclli<>hing plans, by exaniiiimg a welUfinished, 
coloured mafi. 

18. The method of transferring plans hy means of a sheet of 
IKifier, rublicd with bldck lead, will do very well for small surveys ; 
liiit w hen the survey ii large, it is necessary, not only to yaiisftr 
the original plan, but also to rctUicc it to a srnaller scale, ifi order 
that the finished plan may be of a convenient size. This may be 
effected in dillcrcnt ways; as by squares, by prti{)urtional compas-ses, 
Ac.; but ilu most expeditious and accurate niethud, is by an in* 
stniment culled a reniagra^ih. 


Those who desire ti',in«fcC themselves acquainted with the me- 
IIkkI of using this instrument, are referred to my l.und-Surveying, 
btxlh Kditioii; also to Adam's Geometrical and Grajihical Essays, 
in which valuable work they will likewise find the description and 
use of the Plane-Table, Theodolite, Spirit-Level, and every other 
Mathematical Vpstrument. 

N«C«.«-Tht AHii HI iii^ fnllowiiig hflatCi Plate 111., wai found from a Plan 
laid by a tcaleof a clinina to an inrh. The crooked frnces were itraigbu 
enedai directed in Problem II., and the diagonals measured by the scale 
used In planning \ but the perpendiculars by a scale of i chain to an inch. 

The diagonals, perpendiculars, &c« are contained in the following Book 
ofCutings. 
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SECTION II. 




MISCELLANEOUS QUESTIONS 

COMCEBVIVO 

. Superficial Meniuratkm. 


1. The length of a floor is 35 feet, and its breadth, 
feet; what it the area of three such floors^ deduct-, 

ing for two well-htdes, one of which measures 10 feet. 
6 inches by 4 ffet 3 inches, and the other 8 feet 9 
inches by 3 feet (i inches ? Arts. 2444?/ee/. 

2. From a mahogany plank l6 inches m brJadih, 6* 

square feet are to be sawn off; at what distance from 
the end must the line be struck ? Am. 4J feet. 

3. What must be the leng;th of a cord which will 
strike the circumftrence of a circular plantation that 
shall contain just hn acre and a half of ground ? 

• Arts, 48.072 yards. 

4. A gentlemn has ordered a rectan^lar court-yard 
to be paved, which measures 45 feet 9 inches in front, 
and 32 f^t 6 inches broad. A foot-path 5 feet 6 in- 

^ ches m bi 'adth, leading to front door of his bouse, 

' ia to w laid etrith Portlantf-Stone, at Sr. 4d. per square 
foot, and the reH with Purbeck-stone, at 2r. Sd, per 
square ; what will be the expense of the whole ? J 

Arts. £ 176 . 19 f> lid. 

5! The annual rent of a triangular 6eld is £43. 15s.; 
its base measures 25, and perpendicular 14 chains; 
what is it kt for per acre ? Arts. £ 2 . lOs .' 

6. The transverie diameter of the ellipse in Grosve- 
mw-square measures 840 links, and the conjugate 6l2, • 
within the wall; the wall is 14 inches thick; what, 
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quantity of ground tloe» it enclose, and how much doe« 
it occupy ? Ans. The wall encloses io. Or. 6p.*tnd occu¬ 
pier 1760.531 square feel. 

7 . The area of a right-angled triangle is 60 , and the 
hypothenuse 17: required the two legs. Ans. \5andS. 

8 . Two sides of an obtuse-angled triangle are 5 and 
10 chains ; what must l>e the length of the third side, 
that the triangle may contain just 2 acres of ground 

Ans. 8.06225 or 13.60147 chains. 

9 . Two travellers, A and B, departed from an inn, 

at the hour of eight in the morning; A proceeded north¬ 
west, at the rate of 6 miles an hour, and H north-east, 
at the rate of 8 miles an hour; how far were they dis¬ 
tant from each other, at twelve o’clock of the same 
day ? Ans. 40 miles. 

10 . Two boys amusing themselves at a game called 

sfiatch-apple, in a room 13 feet high, find that by stand¬ 
ing 12 feet from each other, the apple, which is sus¬ 
pended from the ceiling by a string, and in a right line 
between them, when put in motion, just touches each 
of their mouths. Required the area of the sector de¬ 
scribed by the string and apple; the perpendicular 
height of each boy’s mouth, from the ground, being 5 
feet. , Ans. 64.35726 feet. 

11 . What is the area of an isosceles triangle inscribed 
in a circle whose diameter is 24; the angle included 
by the equal sides of the triangle being 30 degrees ? 

Ans. 134.3538. 

12 . A maltster has a kiln that is 18 feet square; but 
he intends to pull it down, and build a n.w orfO, that 
may dry three times as much at once as the olU one ; 
what must be its length, if its breadth be 24 feet? 

Ans. 40^ feel. 

13. The side AB of a triangular field is 40, BC SO, 
and CA 25 chains ; required the sides of a triangle 
parted off by a division-fence made parallel to AB, 
and proceeding from a point in CA, at the distance of 
9 chains from ^e angle A. 

Ans. 16 , 19 . 2 , and 25.6 chains. 
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I i. A field in the form of a rif^iUangled triangle is 
to l>e divided between two persons, by a fence made 
Iroin the rijfht angle meeting the hypothenuse perpeii- 
dicuUiiy, at the distance of 880 links from one end ; 
reqiiiml the area of each per:>oii's share, the length of 
the division-tciice being (ihO links. 

Aius. 2 a. 3r. and la. 2 r. 2 

1.'^. It is required to part fioui a triangular 
whoNe thiee sides measure 1200, 1000, and 800 links 
respeciively, 1 acie, 2 roials, and l6 pert.*ie-, by a line 
jiarallel to the longest side. 

A ns. .The sides of the remaining triangle arc 92 7j 
772 J, and 6 l 8 links respectively. 

1(). The perambulator, or surveying wheel, is so 
contrived, as to turn just twice in the length of a pole, 
or l6^ feet; what is its diameter? Ans. 2 626 feet. 

17- Required the side of an equilateral triangle whose 
area is just two acres. Ans. O.lQdll chains. 

18. The sides of a triangle are 20, 30, and 40 respec¬ 
tively ; what is the area of its inscribed circle? • 

Ans. 130.8999" 

19 Ill an isosceles triangle, two circles are insenbed 
touching each other, and the sides of the tri<ingle; the 
diameters of the cirfles are 9 and 25; required the 
sides ul the triangle. 

Atti. 44.27083, 44.27083, and 41.66666. 

20. The base of a field, in the form of a trapezoid, is 30, 
and the two perpendiculars are 28 and 1 chums respec¬ 
tively ; it*'^s required to divide it equally between two 
{lersoti^ by fence parallel to the {lerpendiculars. 

Am. Thidiviston-j'ence is 22.8035 chains, and it di¬ 
vides the base into two parts, whose lengths are 1 7'0087, 
and 12.9913 chains resjjccltvely. ' 

21 .''A field in the form of an equilateral triangle, 
contains juM half an acre; what must be the length 
of a tether, ^xed at one of its angles, and to a lu>rse's 
nose, to enable him to graze exactly half of it? 

Ans. 48.072 yards. 

3S. The diameter of a ciicular estate is 25 chains; 

N 2 
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what is the length of the chord which divides it into two 
segments whose areas are to each other as to 1 ? 

Atts. chatHs. 

23. In turning a onc-horsc chai«e within a ring of a 
certain diameter, it was observed that the outer wheel 
n^e three turtts while the inner wheel made two. 
'1|B wheels were ofecjinil height; and Mipposing them 
h\ed at the statutal)lo distance ot 5 feet asunder on the 
axle-tree; what was the circumference of the track 
riescribed by each w heel ^ 

Anx. The Itngth of the track descuhed btf the outci 
wheel is 94 218 feci, and that described bjf fhe inner 
wheel 62.832 feet. 

24 If the frustrum of a cone whose diameters are 8 
and 12 feet respectively, be made to revolve with its 
slant side upon a horizontal plane, untd it returns to 
its first position; what will be the area of the space 
passed over by the slant side, the length of which is 10 
feet? • Atn. 1^70.8 /ed. 

25. *-Being desirous of tinding the height of a steeple, 
I placed a looking>glass at the distance of 100 ieet 
from its base, on the hurizuntdl plane, and walking 
backward 5 feet, 1 saw the top of the steeple appe.nr in 
the centre of the glass ; requirt^d the steeple's height, 
iny e\e being 5 feet 6 inches from 'die ground. 

- Ans. 110 Jeet. 

26. Three men bought a grinding^stone of 50 indies 
diameter, each paying ^ part of the expense; what 
part of the diameter must each person grind down for 
his share > Ans. The first must grind dop’lfi 9-1752, the 
second 11.9573, and the third 28.8675 inShes. ^ 

27 . Wanting to know the height of the cathedral at 
York, 1 measuied the length of its shadow, and found 
it to be 200 feet. At the same time, a staff 5 feet long, 
cast a shadow of 4 feet; required hence the height of 
that elegant and magnificent structure. Ans. 250Jeet. 

28. At Matlock, near the Peak, in Derbyshire, where 
there are many surprising curiosities of nature, is a 
rock by the side of the river Derwent, rising perpen* 
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dicuUrly to a wonderful height, wvhich, beinpf inacceb- 
Mbie, 1 andeavoured to measure in the following man. 
ner: At the distance of 340 feet from the bottom of the 
rock, 1 fixed a staff, 8 feet in length, perpendicularly 
to the horizontal plane ; and at a convenient distance 
from this, I fixed another, 3 feet long, so that by look¬ 
ing over both their tops. 1 could just see the summit 
of the rock. The distance between the staves I found 
to be 4 feet inches. From the«e data I determined 
the perpendicular altitude of the rock ; and you are 
requested to repeat the process. 

Ahs. The height of the rock is 128.592.0 yaids. 

29 . There are two columns in the ruins of Persepolis, 
left standing upright; one of which is 64 feet above the 
horizontal plane, and the other 50. Between the^e, 
in a right line, stands a small statue, the head of which 
is 97 fptt fiom the summit of the higher, and 86 feet 
from the top of the lower column, whose base is just 
76 feel from the cmtre of the figure's base; required 
hence the distant^ between the tops of the two co¬ 
lumns. Ahs. 157 . 0.3687 Jeet. 

.30. A gentleman a garden had. 

Five score feet long and foui score broad; 

A walk of equal width half round 
He made, tha^took up half the ground : 

Ye skilful ift geometry, 

I'ell us hovf wide the walk must be. 

Ans. 25.96876/eei. 

}9ote 1. Pcrsrpolii. mrniiontd In the quettion, vat the ancient capi- 
tal of the Ptr^an empire, lliia itnnirn&cf aud rt iidwtufl civ> naa taken iiy 
Alexander ilK Gnat, hI>ouM(X) yeart bi'lorc the Christian xra, who at the 
inatieaiKli of the dtpraveti louriesan 7 hatt, ordcrod it to be sci on Arc lit 
rnagnlA(.i'i\ ruini. about 50 iniltt N. b. ol »chirai, tliL present Capital of 

Penu. ' 

9 . The SOth qucition wa» first propoied In tlie Diary for the year 

I7(M The piuir\ i» not very ticgani» but the quetlion u more original tn * 
iti prcioHt toriu than U would be in proac. 
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MENSUItATION 


(PART IT.) 


PART IV. 

MENSURATION OF SOLIDS, 

THS 

DESCRIPTION AND USE OF THE CARPKNTER's RULE^ 

TIM HER MEASURE, 

Ai\d MisceUaneous Quailtont cottcemtng Solids. 


SECTION I. 

MENSURATION OF SOLIDS 


DRF1N7T10VS. 

1, A SOLID is a figure which generally consists ot 
three dimensions; viz. length, bj^eadth, and thickness 

2 The meaxiiremenl of a solid ift called its solidity, 
capacity, or content 

.1. The contents of solids are estimated by a cube, 
whose side is one inch, one foot, one yard, &c.; hence 
the solidity of a body is said to be so many cubic inches, 
feet, yards, &c. as are contained in that body. , 

4. A cube is a solid having six equal square sides. 



5. A parallelopipedon is a solid having six rectangu¬ 
lar sides, every opposite two of which are equal and 
parallel. 


p 






(section 


or SOLIDS. 




(}. A prism is a solid whose ends are two equal, paral¬ 
lel, and simdar plane H^tires , and it!> sides rectangles. 

It is called a Inaii^uhr jnMH when its ends are 
triangles ; a square prism, when its ends are squares , 
a i)eniagonal prism, when its ends are pentagons, &c. 



7. A cylinder is a solid coiiceiveil to he described by 
the revolution of a right-angled parallelogram about 
one of its sides, which leniains fixed, and is called the 
axis of the cyliiMler , or it is a solid whose ends are 
parallel circle:), and it-j sides right lines. 



8. A pyramid is a solid the base of which is any plane 
figure whatever, and its sides are triangles, meeting in 
a point, called the vertex of the pyramid. 






UKN5URAT10N 



(part iV.) 


9 . A cotie is a solid conceived to be described by the 
revolution of a right-anfled triangle about one of ita 
legs, which remains fixed, and is called the axis of the 
cone; or it is a pyramid of an infinite number of sidea, 
having a circle for its base. 




10. The frutirtm of a pyramid or rone is that part 
which remains, when the top is cut olfby a plane parallel 
to the base. The part cut off the top iV called a segment, 

11. *A wedge is a solid whose base is a rectangle, its 
two ends plane triangles, and its two opposite sides, 
terminate in an edge. 

12. A primoid is a solid whose bases or ends .-ire 
two right-angled parallelograms, Beipg parallel but not 
similar to each other , and its sides four plane trapezoids 



13. A tphere or globe is a solid conceived to form¬ 
ed by the rotation of a senu-cirde about its diameter, 
which remains fixed, and is calltnl the axis or diameter 
of the sphere; or it is a solid bounded by one con¬ 
tinued convex surface, every part of which is equally 
distant from a point within, called the centre. 
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1 !• Tile segment of a ‘>|)licre is any part of it cut ofT 
l>V a plane. If the plane pasN thiouf^h the centre. 
It u'lll divide the ^[liiere into tt\o equal parts called 
fienitspfieies 

1.1. The zone of a sphere is a part intercepted l>e- 
tween two parallel planes; and if these planes be 
equally distJnt Iroin the centre, it is called tJie tmddU 
zone of the sphere. 

1(>. A cinular spindle is a solid conceived to be 
formed by the revolution ol a circulai segment alnnit 
Its chord, which leniaiiis fixed. 



17. A cylindncal ring is a round solid, or a cylinder 
bent into a ring. 

18. A regular In^lif is a solid contained under a cer¬ 
tain numlur of similar and eipial plane figures. 

19 . The faces of the solid ai c the plane figures under 
which It IS contained ; and the linear sides or edges, 
are the sides of the plane faces. 

SO. The greatest number of regular bodies which 
• can le formed is five; viz. Isi, the lettaedron, or 
regiilaSf pyramid, which has four tiiangular faces; 
i?nd, the heraedron, or cube, which has six square 
faces; 3id, the octaedron, which has eight triangular, 
faces; 4th, the dodecaedion, wfnch has twelve pentago¬ 
nal faces; and 5th, the icoiaedion, which has twenty 
triangular faces. 

i 

ATote.—If the following AgtircK be made of paateboard, and the UncacDt half 
ttirough, to (lint tlit |•Hrll may Ik tumid up and glued tugitheri they will 

rrprcatiii ilir five regular iMiijic ^ ^ n<unclyt \ ilie tetraidrooi figured the ^ 

hcaaedron. Agure 5 the octacdruii, (iguic 4 tlie dodctaedroiii aad the 
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MEKSnSATION 


c 


(past IV.) 


. PROBLEM I. 

To find the goltdity of a cube. 

RULE. 

Multiply the side of the cube by itself, and that pro¬ 
duct afirain by the side; and the last product will l>e 
the solidity required. 

Sotr I. Tht iiuHf niBy be found by mulhplving the iqiure o' 

lit tide b\ t\% 

f Tin* ftidt ot a rubr mA\ be found b> exirachng iheti ube r4M>t of 

S 1 hr bet) method o) bo^ > a ctMiiptieiit kiiturled/t of tlie ditf> r« nt 

PrithUiUH in MoksuTUlwn ft Softdi, \t io tiave tht hKorti lotiuii} ol woikI 1 Lit 
w^li be luiiUd rv advantaiieout, at the IcariKr may Ih taught l>4*ih lU" 
lArjry and lh* proclicr at llii ».tme time. 

examples 

1- The side AB or BC of the cube ABCDEFOU !» 
5 feet 6 inches , what is its solidity > 



4.500 

12 

6.000 


By DtiodectmaU. 


Feet 

.fitt 

in 

5.5 

5 * 

6 

5.5 

5 , 

6 

275 

27 

6 

275 

2 

9 

30.25 

30 

3 

5.5 

5 

6 

15125 

151 

3 pa. 

15125 

15 

1 6 

166.375 

166 

4 6 

19 




Am. 166 Ji. 4 in. 6 pa. 
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Hy Logarithms^ 

The of . 5.5 ts . 0.7405627 

bxf the index of lliejioiver . .*3 

The prodtict i<, the log. (y‘lads'! 5, the an.s. ... 2.2210881 
2. W'h.it is the solidity of a cube, whose side me.i- 
siires 8 feet 6 inches? 

Here .'} feet (i iiiche.t = 8..'> / and = 3 5 X 3 .5 x 
5 — 12.25 X .‘j 5 = ^LS75Ject — ^^Jt. 10 m. 6 pa. 
(or 6" MTuntlsJ the suliddtf requiied. 

‘.i. If the side of a cubical piece of timber measures 
2 feet }) inches; what is Us solid content? 

Ans. 20y/. 9 in. 6^ pa. 
4. What is the solidity of a cubical stone, who‘>e side 
iniMsiircs 2 feet 10 inches Ans. 22 ft. 8 in. 11" 4"'. 

'■) U h.it did the inside of a tubical bin, that holds 
exactly 5 Wiiiche?tei bushels, cost paiiilmir, at 1 \d. 
}>cr icpiaie foot ^ Ans. 2a. 6^‘f/. 

PliOBLF.M If. 

To fiihUhi sohdity of a paxdlchptpcdou. 

llVLh. 

.Multiph die length by tiie bie.idth. and that pio- 
<]iict l>\ li t d« pdi or .dtUude, and it will give the 
soliditv rcijiiiied. 

> nt* 1 III ^urln< 0 o' A T>.ir.itU mul* iply the pen* 

phKr\ nl iix t ii, .tUii the prodiK t vMil hi IliLdMaot 

III wtiH M i>^ 11 «Mn« ,\T .t t*i it'« t mi. iiiitt Uii will be the vh«)ie Mirlvce 
(. ') in «iir , 14 1 s i*( hII f iMuUr fsiiufs an to % .»< U olher .tv the «audte»ur liiiir 
liWi* i III' a I tiiiin n >t<<a's Ihi^ (R « v i ft iit hoiii I htnrt m l 6 y Vdi t t 
j If I lie I *Miu III of M |).ir ilef|opi|>cii(rn Ik d>\ hU d hy ihi produf t of any two 
o( iia thv ipKitunt will he tiiv tnlur dmicusion 

KXAMPLFS. 

1. What fiolidiiy of the paiallelopipedon ABC 

DLFt'II, wh«»e length AB is 12 feet {linclies, breathli 
B(i 8 leet 6 Indies, and dejitli or altitude AEG feet 
.1 niches? 

M 

4 


1 

k 

I 



1 
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Bjf Decimalt.^ 


(part IV.) 

By Duodecimals. 



Firi. 

In, 


12.75 

12 

9 


8 5 

8 

6 


6.375 

102 

6 


10200 

() 

4 

6" 

108.37.5 

108 

4 

V 

()2.5 

a 

3 

0 

541875 

fi50' 

.*> 

0 

216750 

27 

1 

1 G'" 

650250 

077' 

4 

1 6 Ans 


()77-3437:3 ——— 

1*2 

4.1‘2 WO 
12 

l.oOOOO 

12 

()■ 00000 Ans, Cu',ft. I til. I" 6 '"' 


l/t/ Logarithnis. 


The loa- <’/' 



12 “.O . 1.107^'5102 

s.r^w.o<;2yn«<? 

().25 is .0 7})^'i«S0() 


Their sum is the log. of C77-3437.'>, the ans. 2.8‘{Oi<(K)l 

2. The lenjrth of a piece of Umber is 2 f 6’5 feet, the 
breadth 2.82 teet, and the depth l.-W feet; hat js its 
solidity? Ant. 108.44028/«/. 

.3. In a quarry near Balbec, is a stone whose'lengili 
is 70 feet, its breadth 14 feet, and it.s depth 14 feet ;> 
inches ; what is its solidity? Ans. 14128/?. 4 in. 

4. The length of a cellar is 25 feet, its breadth 1.5 

fe«t, and its depth 7 feet; what did it cost digging, at 
3\d. per solid yard?*‘‘'v Ans. £l. IOj. 

5. A brick>kdn measures 27 feet 6 inche.3 in length, 
18 feet 4 inches in breadth, and 10 feet 9 inches in 
height; how many bricks, each 10 inches long, 5 inches 
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broad, and 3 inches thick, will it> contain at once, ad¬ 
mitting 4.hetn to be close piled ? Ans. 62436. 

6. A parallelopipedon measures 18 feet in length, 
12 feet in breadth, and 8 feet 6 inches in depth; what 
tlid it cost painting, at <)^d. per square yardf 

Ans. £ 4 . 2«. 10|d. 


PROBLEM HI. 

Tu find the solidity of a prism. 

RILE. 

Multiply the area of the base by the perpendicular 
heij^dit of the prism, and the product will be the solidity. 

I If lilt tirtanr iltc Last* i n me lie#, lir triiili ipited )»v lieif^hl in 
tin piotiiii I iittiAi tu ftitiiltil l>\ III orti< r f(r obtain tlic conteni 

fi I itHir Irit . but wIiMi tlip art t ol lin ba'^t tti indit^t !*• inultiplicd by the 
Lt ‘aht 111 le< r, Ua pr'xliat oividt ti bv 144, wii) gi\t tla aolu iiv in fecU 
V. I Ml «>iirtoCt ill 3 }>rifin niu> lu lomni ibu*! tin arta of one tide 

bv ihi iititnlxr of ^iilo, to iirotiiu i add tune tht art a ot tlie bft&c, and 
I hi Aiiiii u t I (»e tUt «(I I tat t rtipiirt fl fir, it t be < irt umfciciu c of a ftrisirt br 
iiiiilti}*lied l<N lu It tilt tdoduit uill tu the suiMie ul all tbetidet^ to 

M )m li add (u It < ibi ,iu a td |t^ t* mt, ainl itie cinii «ill hr the n h(Je fturfare 
* I he nltiuiat <d a }Mi4in ina> lu Itiuiid b> d'vidixp tiie solidity oy the area 
«<( tiii ba>t 

4 i Ik ana ul Itie ba^f hian be found by Problem^ ) I and 1^, Part 11 

EXAMPLES* 

1. Required the solidity of the triangular prism 
AHCDLF, wlios^ length AB is 14 feet 8 inches, and 
taeli of the equal ^des of the base ADE, 6 feet 4 inches. 


F 



fftre 14/I. 8 in. = 176 inc/ifs, and 6/?. 4 in. = 76 
inches ; then hy Prob. 12, Pari 11., we have .4330127 X 

Cl 


I 
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76* = .4S.S0197 X /»775 = 9.)ai.()S 13.552, the area of 
the base ADL- 

n t n I e Ti . ti ) L 7^> + 7(i + 76 
'//*, ou 1 rob, 5, Part 11., tie have -— 
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= 111, hoff ihe sum of Ihe suits ; and lit— 7'* 


= ‘5S =r each rcfnatndcf : fvhence 11 tx '>\S x -iS x ‘>8 

> tOS = ‘JrW)1.0vSh‘5!),,//fC/i/fv/ ot (hrhasc as he- 

^ lOi 08i;U; X iT.O 4inn)t):;np) 

hoc; then -V rr^- - ~ 

17‘JS • 17*JS 

Vi.) t.7^’Ji7^> feet = 2.)t//. S tn, 10 jut, the io/idtiy /f’- 
tjnired, 

ii. Thf porpentliciilar alutude of a stono pillai is s 
fVet 9 inclu^s^ anil tlie '•hIo nf Us ''ipiait* liase feet I 
incht\s ; uhat its ^ultiUty 

.7/1V. 11 ft, 0 ///. if />./ 

^5. l'l)f length of'a sipiau' l/eafti of' tuula^r is wJ u tU 
() inches, anil its circumference or girt o feel ; mIui 
I ts sohifuy ^ Aus, ,>() /'/ }) ///. li pa 

t. The side of a penlaironal stone measures 10 in¬ 
ches, and Its length 9 t(*et + inches ; what is Us soli¬ 
dity ? Aus. 1] l;jl"J4/ir/. 


5. A hexatjonal prism measures 2 feet (> inches across 
tile centie of us emi, from corner t"> corner, and 2a 
feet 3 indies in length , wliat is Us solidity ^ 

Ans. 102 a0222.> tevi 

(). In the w'alls of Halhec is a stone in the foiin of' 
ti wjuare prism, whose length measures () > feet, and 
Its breadth and depth each 12 feet; what is Us solid 
content ? Aus, 9^72 Jeet. 

7- The prallery of an asoemhl^'-niom is supported hy 
l6 octagonal prjsms of wood, each of which measures 4 
feet 8 inches in circunifereiice, and 12 feet in height; 
requited tlie solidity of the whole, and what they cost 
painting at Qd. fier square yard ? * 

Atis. The sdtdiltf of the l6‘ prisms is 315.4.572.868 
feet, and they cost Jts. 14r. 8d. patnltng. 



OF S0L1I>8, 


(section I.) 



HtUe. liAlbec mcntioiierf ta the fixtli.qMrfttinn, m a town ofS^rmi situated 
about 97 niilea noitb of OamMSCuK. lli remaint of aniiquitv display, accord¬ 
ing lo I he pUn that c¥t r was iiti<*mpi£<l. 

Tip* ill habits lit* of i on Aider *401001011 ds its fiiuiider 1 and t lie nobleness 
nt the an hui ( luie* ilu beMMt> III thi Oriianii Ills, and tite stupendous execu¬ 
tion of till wtiiiii, SCI in 10 fix lU loiiiidsti^’ii to a pernid before the Cliriitun 
a ra , tiuf, ill all plotiabiliiy, ibe JkiMiktiew hiite ol the Urecian si> 1 e ol 
biMliiirg and ornaininliri(( »ii (be tiinr ot bolomon 


PROlildCM IV. 

To find (he goHdity oj a vtjluukr. 

ntu.E. 

Miilliplyllie area of the l>ase by the perpendicular 
.titlimit’ ot the cylinder, and the product will be the 

.<•011(111 V. 

# 

\t It 1 \* *))( I irt tuii^ rt fuIlf a < > lodf r hf rtiidtiplii d bv its heishf, ilo 

pit Oil I tVi 1 till I (MlNt \ Mil 111 Ih wIiU h .uld mit < t’il IM ri ot the , 
nl t'l' ’>■1111) wi'ibi'tlu pdt ouil i( iliM r>ttiid«r 
i I tn a'Miiidi ot a ivli.idcr iiki> h* found • > dnidiiif: ^he «olidi ) hv 

t *« Mi i (it lilt* llHM • 

j 1 I art 4 Ol (hi ha^i of 1 li tder m iv Ik (ouud h\ Pronlrin i Fart 11 • 

K\ \MI*LC*5. 

1 lietpiircd llif tiolidity of the cylinder ABCD, the 
di.iineicr of the ba''e .\B of which is 2.7b’ feet, and the 
-tllilude HC 1.58 feet. 

I) C 



IJm-e 2.76* X .785+ = 2.7() X 2.76 x .7854 = 7.1)176* 
X 785+ = 5..9828630+, the area of (he base; and 
.■> <i82S6‘50+ X +.58 = 27A0\5127232 Jeci, Ihc tidily 
required. 

2. The arUtude of a cylindrical stone coltimn is 8 
feet 3 inches, and its circumference 5 feet 6‘ inches; 
what ts its solidity ? Ans. I9.8OOI8 Jeet. 

O 3 



MEN'SCRATION 



(part IV.) 


3. The circumferepce of a cylindrical piece of tim- 

l»er is () feet 8 inches, and its length ^ fret; what is 
Its solid content } Ans. 8 t.SSo.S.'J feet 

4. The diameter of a rolling-stone is 18 7 inches, 
and its length 4 feet inche«; required its sohduy. 

Jtis. feel, 

5. The diameter <if a well is .'{ feet <) inc[ie«>, and its 

depth 4.‘« feet , what tlid it cost sinking nt 7v. tid per 
cuhic yaup Aii.\. Li). l;j.y Tijr/ 

() I’he greater diameter of n hollow non ioiler is 
1 foot () inches, tl’.c tlmkiiess pf the metal 1 inch, ami 
the length of the roller .'j feet ; now <-nppo'-n'g a tnlut 
foot of cast ir«*n to weitih 'll)! poundi jA oirdnpoi> , 
what did the roller co-t at Ifp i)il per Innnlied weight, 
and how manv times will it turn round in r«»limg 'i 
acres of land ' . 

Ans. The riMci casl 11/ l.\ (I'd. nud it inll turn round 
7.Q^3. lme\ ni lolliu-j .*> mus id land. 


I'ROlild.M V. 


To Jlnd tlir Kiiltditij of' a jn/rinnnf. 


HL'L! 


*• 


Multiply the aren oftlu* ha'^e l)\ i uf the perpendi¬ 
cular hei/'ht, anil llie produit wih hv llie >uluiit\. 

Sotr \ Tli^ *iirraM <»l a p>f ifnn^ ftuv h*" rljti*. \ftilf , U »1u 

iuftfr of Uic Ixiiiit lilt* l< Hi oI itif , nr uii In i hi, an*' ti ii' Ht» 

duct will hf H*i Kiiilaii ot thf t*> wli)i h adtt Hit ana i>l tlu ha'i , «ui(l 

wiIIIh Uh whnh 

7 he pt rp( M*tu ular li(Mi/h t I a i \mi«t r>r rtini i«. a lint ilra>*h IfrirTi the 
vt ri* X lo 1 he in Mldh orrimn r>f ih»^t<yie . iiin) ihr gPut !• i^hi iv tht dis. 
lance heiwff It th mi*Uth of oar gtd* of fh« Imki detl lii* mtIix 

1. Inorrlifto Anil ihe nl.int htuHiiof a pviainid fitMii ihi pi r'i ndiLuhir 
)i4 leht. or I he perja iidh tiUr lx i^ht Ir >m HietUnt hi igh', it will 1 c iii u 
to ntxl ihe du'ani t hclw»»riili< vt nire nf rhe lia**!' hixJ Hk nii'Wlh ol one of 
lU aid*s, vthiih in IN lu done l^y the follotviiiH Itole Moltipiv tht. niirnher 
anawenng to till ^idv aonal hHc>e, in thi ihtid <«>ltiiiin ot ih* («io)i of |tol\- 
aona Proh. 10, Pi|( II , hv Mu »ult ol the huge , and Mu pnuhjti will he Mif 
ii^tanre r*quirtd 

4 If threa limii Hie ^oliditv of a(4vrnmid be <i)vidM) by ih« area of Mu 
baac% ihe qiioticiii willht llu (*crpeiu>ualar hImMuIc 
S. The area ot ihe bate ol a ry lamid nuy be found by Probttms 11 and w, 
Part 11. 


EXAMP1.K9. 


1. Required the solidity of the hexagonal pyramid AB 
CD£. each side of its base being 3 feet 9 niches, and 
its perpendicular altitude EF \5 feet 9 inches. 
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lh, Vi oh. i‘j. Pint u., fir have X r..7:>^ = 

‘j 14 440.5()J.'5, //«• a/ra of the 

1 J ^ J 


JTi — l;H SI fed, the sohdilif Jcquired. 

•J 1’1k‘ lhrt‘(' of a tnaiifjular pMatnul are 6, 7, 
rnul S and jx'rpendicular altitude 18 (eet ; y^imt 
IS Its s()li(li;y ^ Afts, l2]^)9^97^JeeL 

*rht* altitufle of a stjnare pyramid is la feet y iiu 
chcs, ril’d ilie side of its base teet (i inches ; Hequiretl 
Its sdluht}. yi//A, 3*2 //. 9 in, 9 

t '1 he spue of a cliurcli is a rcj^ular hexagonal f)\- 
laniid, who^c pci pendicular lici^lit measures tS fett^ 
the side ot its base 10 teet, the perpeiulicular hei^i^ht 
nf the cavity or iuJlow part I’eet, and its sale at the 
base 8 bet; bo^K man} cubic feet of stone are contair*-^ 
cd III tlie spire ^ Arts, 18t2y ()4a(>H*S feet. 

»■). d'he slant heiffht of a regular, pentiitrdnal, stone 
p\iaini(K measures 18 leet (i inches, and the side of its 
liase^J feet, wli.it W'ns its whole expcncc ; (>.v. 9^^- bem^ 
paid for each cubic ftnit, and per s piare foot, for 
puhisliing the sides ? Ans. jUaJ. Ujf. 


PKOBLKM VI. 


To find ike ^duUty of the frustum of a pyramid. 

GENERAL RULE. 

To the areas of tlie two ends of the frustum add the 
stpiare root of their product; and this sum being mill- • 
iiplied by ^ of the peri^endicular height, will give the 



f 





MKNSUEATION 


(part IV.) 


TutcvwUl kIro giv« ihf AAlidlt> of (lie frtiMom of a right 
(onr I Mild likt'wue (li«( ol ii«. of «ii r}ti|>(icai ionc» gmetAlly ciiilcil 

A Cytintlroui (Stt i*9ob, 4, Pttrt Vill ) 

Tn Hod ilie perptndK uUi Rht(ua« iM iiir iriiRium of r pyrAoUd To ihe 
ar«*MS ui it*e too eiiu* eitd tiic Minmr r«ioi of i^iir produrt^ Im % diviRor i tl»»ri, 
ciiTide tlirer (line* the •oli<sit\ «>r 1 oiiti iit» hv iliu divitur, wnd (he quotiPiu 
will b< the nUitude requmd —lliu rule wnl hold good, wluteter ihhy he 
Itfrtai ol (tie tiitls of (lie frustum. 


RULE II. 

I 

If thf mdft bp regular jH^lggons, 

Add tapelher ihe equate of a m\e of eath end, and 
the product of those Mde> ; multiply the sum h> 1 of 
the height, and this pioduct hy the tabular aica he* 
longing to the polygon, (IVoh. 12, Part II.) and the 
last product U'lil be the solulity* 

Sole Tbc Rurfiir^ or the fnnuim ol a p\ rRinid iory he futmd (hiiti MiiU 

tipiv hail the Runi of (tie pcnini ici« ol Ik iptoeiidt, h\ ilir Riant lieiglit hiuI 
(lie pr< duct will be tilt surf.K< ul Oie *id4«, (o which R<id the ateui ut the 
ends, ftud the frUin will be ttie who»c product ol the froRtutn. 

EXAMPLES. 

1. What is the soliditv of the fni-.tum ABCDEF, of 
a *>quare pjramid; the side AH of Che prenter t-iid 
lietng feet, the sole 1)E of the le^s end i2 feet, and 
the perpendicular heiglii GH 12 teet ? 

E 



*/iere 5 
X2 = 4, 
= IO,lAc 
X4 = S9 


B\f the General Rule. 

X 5 = 25, the area oj the greater end; 

the area of ihe less ; also, ^25x4 = s/1 00 

square rout of their product ; then 2/^ + 4 + 10 
X 4 =t 156 Jiet, (he solidity required. 


By Rule JI. 

jfgre 5« + 2“ + 5 x 2 = 25 + 4 + 10 =. 39 ; 
Mef»;R9 X 4 XI »E 1 56 feet, ihe sdidily as ht^e. , 
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2 . I’ach side of the greater end of a piece of squared 
timber is 28 inches, each side of th^less eud 14 inches, 
and its length 18 feet 9 inches; how many solid feet 
does it contain ? Ans. 59.548611 /ee/. 

.‘i. The length of a piece of timber is 17 feet .3 inches, 
and its ends are similar rectangles ; the length of the 
greater being 30, and its breadth 20 inches; the 
length of the less 18, and its breailth 10 inches, how 
many solid feet are contuined in the fru'itum ? 

Ans. 50.S125 feci. 

4. What is the solidity of an octagonnl stone pillar ; 

each side of the greater end being 12 inches, each side 
of the less end 8 inches, and the perpendicular altitude 
<) feel > Aus. 30.58003 feet. 

5, 'J’lie roof of a portico is supported by four regular, 
hex.igonal, marble pillars, whose perpendicular alti- 
tiule !■» 15 feet, tfie side of the ffreater end 8 inches, 
ami the side of the Ie-.s eml 5 inches; what did they 
tost at 4/. IOj. per solid foot ? Ans. X’209. 9'‘. 4*di 

(> 'J'he perpemjuular altitude of a square chimney, 
in Leeds, is 120 feet {) inches, the side ot its base 10 
feet 9 inches, and the side of its top 5 feet 9 Inches. 
The cavity or liollow pait is a square prism, whose side 
is 2 feet () inches ; how many solul feet are contained 
III the chimney, and what is the area of its four sides ^ 

Ans, The suliHUif of»thc chtmnei/ tV 7715.121875 cubic 
feet, and the area of the four Aula u 3985.()03941 iquarc 
feet. • 

'PUOIILE.M VII. 

To find the eolidity of a cone. 

RULE. 

Muyi^ly the area of the ba«e by the perpendicular 
heightfand J of the product will be the solidity. 

l^»te I. Tlie ultituilr of an obliaoe conr, or ono whone nxt> does not make 
n righi angle with the plane of a ba«e. may l»t found hy demiiting a |»cr|>en* 
diciilur Irom the vertex of the conei upon the plane. 

If the circugnfcrencc of the ba$e of a cone he muliiphcH by half lit vlant 
height, the pruduU will be tlietonvexvurlHCrt to which add the area of the 
banc, and the iuin will be ilie whole lurface of the cone. 

The volidKv of every cone i» equal to one-ihird of the avlidity of it* cir- 
cuijitcnbtng cylinder, ' 



USXSDilATlOM ' (PAET IV.) 

^ i*rf*w*» cyWnderi* tnd cntie*, of ihe Mme pUliurtr, ore lo 

coeh oiB*r ft* thrtr botM I eon««<i4icfiil3r, pH«CR*t ryllodei^, pvrftmid«« »nd 
cOfmoTciiiwI id each »th«rai ihtir atiHudet* 

S. The perprndicolar aliltodr of a cone mw be found by dWidinir three 
timet the talldity by ihe area of ibe bate. 

d. The area of the bate of a cone may be found by Problem It. Part II. 


EXAMPLES. 

1. Required the iolidity of the cone ABC ; the dia¬ 
meter AB of the base bein^ 12 feet, and the perpen¬ 
dicular altitude DC 18 feet 6 inches. 


c 



.Here .7854 X 12* = .78.54 x 144 = 1 J.8.0976, the 

, , ^ 118.(>97(i X 18.5 20f)2.30.5r) 

area of the base ; and -=-;- 

= 697.4352 /tet, the soluUty reqitireH. 

4 

2. The diameter of the base of a conical piece of 
timber is 5 feet 6 inches, and the lenirth of its slant 
side 25 feet 9 inches ; what is its «o]Kiitv ? , 

Atis. 202.75954 feet. 

3. The circumference of the base of a conical stone 
is J2 feet 6 inches, and its perpendicular al|itude 8 

' feet 9 inches; what is its solidity ? 

Ans. S6ji66gg7feet. 

4. What will be tlie expence of tooling or dressing 
« conical ^pire, at S^d. per square foot; Uie circumfe¬ 
rence of the baM being 30, and the slant height 45 feet ? 

Ans. £18, 5s. 7\d. 



OB S01.1B9. 


m 
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PROBLEM VIIL 

To find the voiidity of thefiruotum of a cone. 

RULE I. 

To the product of the diflmeters of the two ends, add 
the sum of their squares ; then tliis^m l)eing mu}ti> 
plied by the height, ami again by .S6l8, (one-tbird 
.7854,) will give the soinlity. 

RULE II. 

Divide the difference of the cubes of the diametm 
of the two ends, by the difference of the diameters ; 
then this quotient being muliiplied by .7854, and the 
product by ^ of the height, will give the solidity. 

ffo/f t. TlieioUdit^ of the frutiuni of a cone miy alto be found by the 
yejtm/rv/e, given to Pr«>hlero 0 

f. The viirfare of the fniittim of h rone mn) be found thu«; Multiply half 
the Film of tlie penmcierft ni the two end*, Uy the »laui height, mnd the pro* 
Hurt will Ik the convrjt luilare \ to which add the arcai of ^ACOda, and the 
»uiD will b< (he whole aurkce of the Iriifinm. W 

5. To find the prrpendifuUr ahmidi'ot 'he friutum ofa conei To the pro¬ 
duct of the duimc-tvia ol tlie (w«i cn a add the aum of theli aoodfet* and 
multiplv thU rt gult by .9018 lor a divisor, ihrn» divide {the solidity of the 
frusuim by thisdiviiurt and the qttoiivni will bt the perpendicularahhude. 

eXAMPLEh. 

l. What is the soli«lity of the fruotum ABCD of a 
cone; the diameter jVII of tfie greater end being 7 
feet, the diameter CH) of the It^s end 5 feet, and the 
pel pendicular altitmie £F 8 feet 3 inci)e»? 



* By Rule I. 

Here7 xB'+ 7* + 5“ = + 49 + 25 a 109; 

109 X 8.25 X .2618 =5 899.25 .2618 = 285.42865 

feet, the solidity tequirdi. 



lAI' 






u&asMfw ^f>*ii:f^^ 

ri ♦>*» ' ‘a/ti ' 

' V 343 4Sd3 ^ 

Tf'u . (3 2 ' # 

=^^09 x .7854 


'i f#' i*} ^ * i 

Xj8.7^^85 

«>4«ira.' ' 

>. J *' Ci^tjfc )j . 




, «. / *• - r Ti»t 


2,75 = 235.42365/A<r ««M/t7y 


‘ ^R^'ff'CigreSter <iianfet«r of a .pitece of timber is 2 
fi)et o iMho, ;^V less l>tMt 3 ind^, and the lei^h 
25 9 iriciidi; what is Its solidity ? 

* ■ ' ' , . ' /fii#T73.73351/«/. 


S. The circumference of a piece of round timber is 
65 inches at tite greater end, 35 inches at tlic less end, 
and its length S3 ieet 9 what is its solid con¬ 
tent? ' ' Atu.4S.027773f€ei. 

4* The pediiaoit hi the front of the-coun-honse, in 
Leeds, lAsumported by four stone columns, whose 
pemet^icuWpltitude S2 feet 9 inches, the (iiameter 
aeii^th>ttiild'B;.f«ea'9'i^ 4op 2 feet 

3 itiflhas : MquMddi^ soiidtiy? ^ 

Ay »' .i- .i. j ' » ' . ’ Ant. 44BA8S^87 fiet. 

’ ’slabt'lieighf trf'^he/tewf w chimney of a pot- 
idinis 45 feCt, |^' ch^infetdr‘,1^, 4 t the bottom 11,3 
feet.9,incheg, aiid.«t.tiit tM 31 ikiiA S indifs; required 

ita cb^ex siii^hikie.,.' ' .. , ; 

6*. The top diaroetCT of a lime-kiln is 15 ^eet 10 
indies, the bottom dUmleta# '*3 feet 8 inches, and the 
mraci^cidaf^depdi 21 Hfrdh.4 inches; hbW many 
]hiW|h^.,of jat once ;/aUo«4ng five 

. 'n!> J'-& J156^MJ693 Iftt^/tels. 

7* The shaft of Pomfisy’a pillar is a single stone of 


granite whose pe 


altitude if SO fret, the 


diameter at the base 9 fret, at the top 7 fret 6 
inches ; required its. solidity Atu. 4824,3195/cd. 


> <|irpte«-«Poinp 23 r*f VfXWM rijMiMucstJ 
rtmuUr cftluma Jtlift<Mfniiui Md«i 
aildtaljMidpedcMids tJpM^ 

■M. to a i&ectftior ftt ^ 


tedcla* tiiBgypt. UU « fine 
l^witoie b^lit, iticltiiliii^the 
!)«• bm a iUtiMi whk h JDun 

Mrd ilie ordiiwfy tlse of o 
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(sECTtOK I.) 


«v mite. 




s'.l?ste*i!r “'“• •■“ ^‘«»‘SS£-,:TiSLS\ita£; 

t«|Mi.y ihte, Mceodrdi •nd • fi.Il oJ^S?SSw^ Ow^TtU 

■oft* more went m; .nd the wtiote deecendrtl 

'■iSiS!'’"'" '“■••' • «'«»“A iH£b“x;‘,:.5SMfr„- 

Uat* vonrludH il)«t it cmM Mt be in ho^r 

Mratm«w Dkxionw Sicwlti. h«. ii»iit»o»Ji itrVhe a2SC?VSL"^ 

K ££? S 5 £;."!s 

tssHsr'• ”• "™"'‘"*' “ '"■««' ^iy'J.'iAsx' 

n-wie Pll*«r <tid not rcccire that 


PROBLEM IX. 


To find tie toHdity of a eunetut or vKdge, 

RULE. 

To twice the ienjfth of the base, add the Imth ..c 
^«d^, multiply the sum by the breadth of th?hige 
»nd this prmluct by the perpendicular heiirht of rh* 
wedge ; and J of the last product will be the solidity. 

**q“wh” ^nei"* **'**«*«^e*ch 

«, When the length of The edee ii eoiui tA lUw^la!**?***®* 

ty or ihe wedge \i wWinu/e^uS 7 o hi" i^e’*^* *^'*•** •»'^^ 

eltlixde, SotVihertw • pri»m of the 

thewedgeii inaaifwiI, greater, or leaithi.^f^" 

examples. 

o'nu tali*?.! w .iff 

BC II| Sch«, U.. I«.*th 

and the perpendicular height PE 28ineh-l 




MBKSUftATION 




(PABT IV.) 


««*6?i + 15 = 5« + 15 = 67 ; 

D 

=: 67 X 3 X 28 =: 5628 cubic inches ike solidity required. 

S. Required the solidity of a wedf;e, the lengtn and 
breadth of the base being 82 and 35 inches, the length 
of the edge 1 ] 5 inches, and the perpendicular height 
8 feet. Ans. 90.41666 feet. 

S. What is the solidity of a wedge, the length and 
breadth of whose base is 5 feet 9 inches and 3 feet 6 
inches, the length of the edge 4 feet 3 inches, and the 
perpendicular height 9 feet ? Ans. 82.6875 Ject. 


PROBLEM X. 

To find the solidtty of a prismotd. 

RULE. 

To the sum of the areas of the two ends add four times 
the area of a section parallel to and equally distant 
from both endsij^ multiply this sum by the perpendi¬ 
cular height, and of the product will be the solidity. 

SoU 1. Th« length of the niidfile aeitinn is equal lo half the tiim of thi* 
length! of the two end*, and iit breadth m equal to half the lum ot iheir 
br^adtha. 

9 The surface of a pntmotrl mav he ohiained by adding the arraa of i(« 
four ttdea and two end* into one luin 

3 . A*lheeiidiof a priamoid arc rtC’angle#, their area! may he found hy 

Probiem 4, Part M. — 

4 To find the perpendicular height of a priain'»n • To the aum of iheareaa 
of the taro end! add four tiniea the area nt the middle act tion« for a diviior \ 
then, divide time! thccont«nt by tiiu diviiori aiid ilicoiioiient mil be the 
perpendicuUr altitude Thu Rule wilt hold good for cylindroid!, whatever 
may he the form of ibeir eiidti and alto fur all frutcum! and aotid! whoie 
imtallel teciioitt are sireilar figure! 

RCHAHKs 

The laat Buir, and the vlmilar RuUa given in ihe preceding Probli ma. will 
be foittul uatful when the Cofiteni or capacity of a aolid, and all the honaun^ 
tal dmensiont aie given, to And the perpendicular altitude. Thia is often 
the ce*e In givint ordera for the making of cUternt, couchea, tuna* vatt, tobi, 
and other vessels of various detcnpiions. (Se$ Oangriogs Pori VlliJ 

SCUOLIDM. 

The Rule given in thia Problem for a pnamokl, is verj clearly 
dememstrated in Simpson's Fluxions, page 178, first edition; and 
also in a similar manner at page 302, of Holliday's Fluxions. 

There is likewise a very elegant demonstnitton given in Pro- 
posItlDn IUm Section I., Part IV., of Dr. Hutton's Mensuration, 
third edition, in which it u shewn, to be true for all frustums 
whatever, and for all aolida whose parallel sections are similar 
figures; and Mr. Fletcher, in the second edition of his Universal 
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Mrsaurer, Part ill., page 5I[« and Mr. Afpas, in hit Gauging, page 
175, third edition, ^ay that it is vrarty true lor any other solid, 
n liuu'ver may be us funii. 


KXAMPLB«. 

1. What is the solidity ui the prismoitj ABCDEFGH, 
the length AB of the greater end being 18, and its 
breadth BC 8 inches; the length KF of the less end 1i’. 
and Its lireadth FG 6 inches; and the perpendicular 
height PF 18 inches? 



tine 18x84- 12 x6 = 14'4 -f 72 = 2l6, the sum 
()f the arca^ vf the Iwa ends. 

18 -I- 12 *i0 

JliO, --- = — == 15, the length oj the middle 

2 2 

8-^6 14 

section ; and — -j- *zz: — - 7, the breadth of the mid- 

2 2 

die section ; then f5x7x4 = 105 X 4 = \<20, iour limes 

__ j g 

the area oJ the middle section ; whence 2164 - 420 x -g- 
= 6Sti X 3 = 1 9 O 8 cubic inches, the solidity required. 


‘ 2. How many solid feet of timber are contained in a 

beam whose ends are rectangles ; the length and breadth 
of the greater being 82 and 20 inches ; the length and 
breadth of the less 16 and 8 inches; and the perpendi¬ 
cular length 25 feet ? Ans. feet. 

8. The perpendicular altitude of a stone pillar is 8 
feet 6 inches; the length and breadth of the greater 
end are 2b and I6 inches; and the length and breadth 
of the less end 18 and 10 inches ; required the solidity 
of the stone. Ans. 17A ISOSbyeet. 

P 2 




MEN8UKATION 



(PAET IV.) 


4. The length anU breadth of a hab-pond at the top, 

are ISS and 64 yard«; the length and breadth at the 
bottom 116 and 48 yards ; and the perpendicular depth 
12 feet 9 incbes; what did it cost digging, at (ijrf. per 
cubic yard ? Ans. £832. 1U. OA. 

5. \\ hat IS the capacity of a coal-waggon, the inside 

dimensions of which are as follow: at the top, the length 
is 80^, and breadth inches ; at the Iwttom, the length 
Is 41^, and the bieadth 32 inches ; and the perpendi¬ 
cular depth 47 inches? Am. \2Q8\‘i cubic iuchei. 

V**lr Coalf mtr fnqueri't) rainrd Tmin pitu in ptiamokdal wEggnn*, haiiog 
fiMH non wh<^cW, which run upon a 
Tlify are prtvcnied fiom leavinn the nitl*wa> hv a iianicnlar tooftirntiina 
ot the whe rU j ilie iniirr edge of the nm nf each wluel bring nmde to pmjen 
<*oaU are ronveyed, in woggon* ufthc ai>orr drst nplion, Irom itu put Mith> 
ri( initv ('f Newcasite, to the rucr T> ne 4 (mm ilio«e near Siimh itand, 10 the 
liver Wrar, and from Middleton t olWerv* to ihe town fd l-etda 

In the U«t queaiiofi are given the dnneosionv of a Ltedt coal waggon, whirii 
oilTerv but hiiU Iroio thotc of other places 
Instead of ratU» the waggoo-road between Middleu»n and lerdu, sv made 
with bars of cast-iron , and Ihe wagaons are drawn by a machine which 
moves along the road before them by the forceuf siram. This inaihlnr w«4 
invented bv Mr. Bleiikinsop, uf Midctieton, and is called '* B)cnKinsnp*» 
raieni Steam Cairiaar*' It is considered to lie one ol ihe most ctirnnu 
pieces of tore haTittmi that ever «tppeared in England* or pci haps in 1 he wc»r}d 
It moves at the rate ol about tnrec miles and a halt mi an hour » and is ca¬ 
pable of drawing SO waggons at once, upon level ground, which arc computed 
10 weigh I0> tons 

PROBLEM XI. 


To find the solidity of a sphere or globe. 

RULE. 

Multiply the cube of the diam^ler by ..>23(), or tlic 
cube of the circumference by .016887, and the pro¬ 
duct will be the solidity. 

A’ole I. The convex siirface of a sphere may be found by niulltplylng the 
< ircumfereiue by the diameter* Or* multiply the square of the diameter bv 
S and the prortuct will be ibe run vex surface. 

*t. Ihe solidity of a sphere ts equal to two-tliirds of the solid i> of its cit- 

ciimscribing cylinder, ,* z.i. 

5 The surface of a sphere IS equal to 4 limes the area of a circle of the 
same diameter as the sphere , or to the area of a circle wheat diameter is dou- 
ble that of ibesplierc , or to the convex surface of the circumscribing cylinder 

EXAMPLES. 

sg 

1. What 18 the solidity of a globe whose diameter 
A B is 25 inches ^ 
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Here 25’ X .52*6 =: 25 X 25 X.25 x ,5286 ca 625 
X 25 X .5286 rr 15625 X .5256 = 8181.25 cubk inches, 
the tolidUy required. 

2. What is Hie solidity of a spherical stone whose 
circumference measures 5 feet 6 inches.^ 

Ans. 2.80957/et't. 

3. If the circumference of a cannoii-liall be 18.6 in¬ 
ches; what is its solidity ? Ans I08.6l|i41 inc^j. 

4. The diameter of the moon is 2180 miles; what is 
her solidity in cubic miles ^ 

Ans. 5424617475.2 miles. 

5. The diameter of the earth is 7957^ miles ; what 
is its solidity in cubic miles, and its convex surlace in 
square miles f 

Ans. The .solidity is 263858149120 cubic miles, and the 
convex surjace is 19B9442&6 square miles. 


.PROBLExM XII. 


To find the solidity qf a segment of a tjthere. 

RULE I. 

To three times the square of the radius of the seg¬ 
ment’s base, add ^e square of its height; and this 
sum multiplied by,the height, and the protiuct again 
by .5236, will give the solidity. 

RULE II. 

Frogi fliree times the diameter of the sphere sub¬ 
tract twice the height of the segment; multiply the 
remainder by the square of the height, and that pro¬ 
duct by .52361 for the solidity. 

.Vo/e u furlKcc of th« segment of a tplirre msy tie ftiund tbos, Mulii. 
ply UtC circuiur«*rencc uf lilt wlmle sphere bv the height uf ihc segment, and 
Ihe product will be the coiiv* x surface \ to whicli uUd the urea ol the baie, 
and ilie sum will be the whole surtax, 

3 The area of a splierical tnau^, or the spherical surface included by the 
ant of three great circles of tie sphere, iiitemtcting each other, may be 
found by tUe followiiig rule: 

As iwo flghtSUigles, or Igo degrees. 

Are to the urei hf tgrcsi circle uf ihe sphere, 
do IS the excess of tif HiHdAigiOi iboSe two right angles, 

To the IgfaiAgle. 

ea ' 
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examples. 

1. The radius An of the base of the se^ent ABC i< 
{) inches, and the height Cn 7 inches; 'What is the so> 
lidity of the segment? 

r 




Bt/ Buie I., wc have 9* X 3 + 7* = 81 x 3 4- 49 = 
243 4- 49 = 292 ; awd 292 X 7 X .5236 = 20*4 x 
.5236 = 1070.2384 inches, the sdidily required. 

• 2. If the diameter of a sphere lie 3 feet 6 inches; 
'U'hat is the snlidity of a segment whose height is 
1 toot 3 inche> > * Ans. 6.5^5J'eet. 

3. What IS the solidity of a spherical segment whose 

height is 24.8 inches, and the radius of its base 30.(> 
inches ? Ans. 25.73099 Jert. 

4. Required the solidity and convex surface of each 
of the frigid zones, whose height is 330 0075 milck, 
and the diameter of the earth 7957f miles. 

Ans. The salidily is 1323679753.4398 cubic uidc.<<, 
and the convex surface ts 8250209.7425 square mdcs. 

PROBLEM XIII. 

c 

To find the *ohd\ty 0/ the frustum or zone of a sphere 

RULE. 

To the sum of the squares of the radii of the two 
ends, add j of the square of their distance, or the 
height ot the zone; and this sum being multiplied by 
the said height, and the product again by 1.5708, will 
give the solidity. 

Tlieconnac surface of« fiuy be foofitd b> mttlnplylni ihc cir- 

cuinteirncc of (Ue v hoU %\b re t»> the littglii cf ihe suuc. 
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examples. 

1. Iteauired the solidity of the zone AQCD; the 
/{greater oiameter AB bein^ 88, the lets diameter Cj) 
80, and the height mn 15 inches. 



15^ 225 

Here 14* + 10* + -^ = 19^ + 100 H- -ig6 

3 3 

-f 75 = 371 ; a«rfS71 X 15 x 1.5708=5565 x 1.5708 
= 8741.502 inches, the solidity required. 

3. What is the solidity of a zone whose greater dia> 
meter is 9 feet 3 inches, less diameter 6 leet 9 inches, 
and height 5 fedt 0 inches? Jns. SI0 $3^35 feet. 

3. Required the solidity and convex surface of the 
torrid zone, the top and bottom diameters of which are 
each 7897.735 miles, its height 3173.14565 miles, and 
the circumference of the earth 25000 miles ? 

Ahs. The 6oltd*ty yt 149455316338.46698 cubic miles, 
and the convex suiyace ts 79528641525 square mtles. 

PROBLEM XIV. 

, To find the solidity of a circular spmdte. 

RULE. 

Find the area of the revolving segment ACBEA, 
which multiply by halt the central distance OE. Sub¬ 
tract the product from ^ of tiie cube of AE, half the 
length of the spindle; and multiply the remainder by 
12.5664, apd the product will be the solidity. 

Sou 1. Tlie ftirface of ■ circular apindlc may be found hv the followmi 
tuk. Mulitplv tlM? Uiigih AB ot the •pitidic l>y ihe raduis OC ol ihe ivvulv- 
iiift arc ACB« Multiply alao the length ol the aaiUarc by iiic centfal dltuiue 
Oh, ur dliiance bciwitn ibc centre of the apludle and the emtre of the re* 
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voiflDg tns« tiibmct the Utter yirtidiict from iht former« and the rtmalndrr 
beinp mitttipSied by 6.3fiS'2, Vill gire the fturUrc rrqinred. 

V. The rontrev lurface of any «e;{ment r»r zone of a rircuUr iptndlc. eul off 
perpendicnUrly to iht chord of the revolvinir ere, mey lound tn the Mone 
manner, uainf the Ungrh c»f the lotht, and the part of the arc which dr- 
aoribca it^ tnateed of the length of the whole aplndle and whole arc. 


EXAMPLES. 

1. Requijfpd the solidity of the circidar spindle AH 
CD, whose length AB is 80, and middle diameter CD 
16 inches. 



J5« 02 

Bi/ Rule2,Prob.l4f,Part IJ.,n<efutve - ~ -j. 8 = ~ ’ 

8 8 

-{.8 s 28.125 8 = 36.125, l/te diameter CF ; and 8 

X I -r (36.125 - -^^=5.3334—36.125 - 6.50 

= 5.3333 -r- 29 565 = .18039 ; thm 1 + 180^j x 30 
= 1.18039 X 30 =: .35.4117, the length of the ra'olvtng 
arc ACB ; and bif Rule /. Prob. 16, wr have 3.^.4] 17 X 
18.0625 = 039 6238, half of which is 319 8119, the area 
of the sector AOBC. 

Again, CO - Ch s 18.0625-8 = 10 0625 = OE . 
and OE x AE = 10 0625 X 15 = 150.9375, (he area tjf 
the h tangle AO B; then 319-8119 - 150.9375=168.8? 14, 
the area of the revolving segment ACB. 

/]53 JO 0625 

AW, by the Rule, we have — 168.8744iX —~ ) 

O 


X 12.5664 


(3875 


168.8744 X 5.03125) X 12.5664 


9 
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= (112.5 ~ 849.6493) X 12.5664 = 275.3507 X 
12.5664 = 3460.16703648 inches, the sdidily required. 

2. What lb the soluhty and superficial content ot a 
circular spindle, whose length is 96, and middle dia¬ 
meter 72 inches } 

g i Solidity 138.51 593 feel. 
\SuperJicics \3Q.8'-Z''S\ feet 


I’KOBLKM XV. 

To find the soiidity of the middle frustum or none of a 

• circular spindle. 

RULE. 

From the square of half the length of the whole 
spindle, take of the square of half the length of the 
frustum ; and multiply the remainder by the said half 
length of the fru'.tum. Multiply the revolving areJi 
which generates tlie frustum, by the central distance, 
and subtract this product from the former , then the 
remainder being multiplied by 6.28.32, will give the 
solidity required. 


RXAMPLFS. 

1. What is the soliility of the frustum A BCD, whose 
length mn is 40, itl greater diameter EF 32, and its 
least diameter AD br BC 24 inches 


4 


o 

Draw DG parallel to mn, then ire have DO = ^ m» 
= 20. Also, J EF — ^ AI) = 16—12 = 4 = LG , and 
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DG* + EG* =, 20*+4* = 400 -(- ifi = 410, the .ujuare 
the chord DE; then by Theo. 12, Part /., 1)E“-~EG 
416 

= —— == 104, the diameter of the generating circle, 

lull f of which is 52, the radius OE or Oil ; conseifuently 
OK — El = 52 — 16 = 3(), the central distance 01. 

yl^ai«,OH* - 01« = 52*- - 56* = 27<H - l‘-i96 
= 1408, the squille oj HI, halj the length ot the n'hule 
spindle. 

By Rule 3, Prob. 17, Port 11 ..tre have 0 ’8 K), 

the tabular height, and the cm icsjmuiing Ann Seg. n 
.009f)4; then x 104* = .00f)‘n x 10816 = 

107*51104,/Ae arm of the segment DEC. Also, vin x 
Dm =40 X 12 = 480, the area of the rectangle wDCn ; 
and 107**'>1104 + 480 = 587 51 i04, the generating ana 
wiDEOi. 

20 * 

-) X 20 - 


A'Ofr, by the Ride, we have (1408 — 
400 


3 


(1408 -X 20 = 1408 - 155.5.‘>.‘J55 x 20 = 


1274 66667 X 20 = 25493 3.J.3.J 1*, the fitst product , and 
587-51104 X .36 = 2\l.W.3i)7li, the second product, 
rvhichlakenj rom the first,leaves 4542 9359; then 45 42.9-559 
x6.2832 = 272fe7*53484688 inches, ifie solidity required. 

2. What is the solidity of the n^uldle frustuin of u 
circular spindle, whose Ien{»tl> is 50, greatest diameter 
40, and least diameter 30 inches? Ans. 30.84257y<’c/. 


PROBLEM XVI. 

To find the solidity of a cyhndtical ring. 

RULE. 

'I'o the thickness of the rinp, add the inner diame¬ 
ter ; and this sum being multiplied hy the square of 
the thicknes.s, and the product again by 2.4674, will 
give the solidity. 

Note, The itirfacr a cylindrical ring may be found bv the following rule 
Tu the thicknepB of the ring# n^d the inner diameter« and this turn beiiu 
multiplied hy the tliicknesi, and the product again by 9*66961 will gire iliej 
•urface requind. | 
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EXAMPLES. 

I. What is the solidity of a cylindrical ring, whose 
thickness AH or CD is 6 , and the inner diameter BC 
20 niches ? 



Here 20 4- X fi® X 2.4'674 == 26 x 36 x 2.4674 
= 9'^6x2.4674=2‘j()9.4864 inches, the solidity required* 

2 . What is the solidity of an anchor-ring, the inner 

diameter of which is 24 6 inches, and its thickness 6.4 
inches > Ans. 3133.005824 inches. 

3. Required the solid and superficial contents of 
a cylindrical ring, whose thickness is 9i and inner dia¬ 
meter J2 inches. 

. ( Solidity 8194.2354 inches. 

\ Superjides 3641.8824 inches. 


PROBLEM XVII. 


To find the solidity or superficies qf any regular b 



RULES. 

i: Multiply the ubular solidity, in the following 
table, by the cube of the linear edge of the body, and 
the product Vill be the solidity. 

2. Multiply the tabular area, by the square of the 
linear edge, and the product will be the superficies. 
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Solidities and Surfaces of Regular Bodies. 

No.of 

Sidft. 

Names. 

Solidities. 

Surfaces. 

4 

Tetraedron. 

.1178511 

1.7320508 

6 

Hexaedron. 

1.0000000 

6.0000000 

8 

Octaedron. 

.4714045 

3.4641016 

12 

Dodecaedron. 

7.6631189 

20.6457288 

20 

Icosaedron. 

2.I816949 

8.6602540 


Note. The above tabic thewi the lohdit) und lupcrhciei of the Ave Regalar 
Rodic«» when the linear edge of each is i, or unity. 


EXAMPLES. 

1. What is the solidity and superficies of the tetrae- 
dron ABCD, whose linear edge is d inches ? 



A B 


Here .1178511 x 8> = .1178511x512 = 60.SS976S2 
tnchet, the solidity ; and 1.7320508 X 8* rr 1.7320508 
X 64 = 110.8512512 inches, the superjicies. 

2. What is the solidity of the hezaedron ABCD^ 
whole side AB is 6 feet ? 
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D C 



A B 

Ans. 216/eel. 

3 Uequireil the solidity of the octaedron ABCDF., 
whose linear side is ‘.22 inches. 


I) 



U 


Ans :~A)iy.5l51 \6 tnchcs. 

4 . The linear sid^ of the dodecaedroii ABCDE 
S> 68 feet; what its solidity ? 


D 



Atu. 1404.26964 jcel. 

5. Whiit is the solidity and superficies of the icosae 
dron ABCDEF, whose linear edge is 15 ? 

Q 
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B 


. C Sdiditt) 736s 22028. 

I SujMTficict, 1948 5o7I.'>. 

^ Tlio fivt* RrrulAr Hortic^ are 9onieTiine& tailed I'lnd* ui. U(»dnft 
It aoiiear** fiom an ancient Greek Bpierantr qunud hv irt>ni>:M in In 
“ Entliah Eu< lid/* 'Oxfoid. tlmt *' the h\t liodc w liu h 'in 

w lie PvihactTT'ai h>«nd t»nt, were indt ed tli«c<»vert d by him, Imt FMaio tluti- 
t at«ti nul ituwht them in iht clearetl tnaunei , and Luilid ti '>k ih« m a» vln 
tonne I’ ion of liH own impi mhahle renown ** 

Pytnaeoiai way a native of the uland ot Sainoi, «tnd w.it hi'rn *ih ni* i 
V ear'- liefoitr ( hi i«t , Plato was horn at Alin ni. It ( 4^9 » and b m hil Moiu 
» d at A*i X Midru, about 30n years beiorc ihe A'linyiian «rirt. 

PROBLEM XVIir, 

To find the solidity of an irregular solul 

RULES. 

1. Divide the irregular solid into difFi-ront figures . 
and the sum of their solidities found hy the preceding 
Problems, vi ill be the solidity required. 

2. If the figure be a compound solid, whose two ends 
are equal plane figuies ; the solidity may be found by 
inultiplying the area of one end by the length. 

a. Fo find the solidity of a piece of wood or stone, 
that is craggy or uneven, put it into a tub or cistern, and 
pour in as much water as will just cover it; then take 
it out, and find the content of that part of the ve'sel 
through which the water has descended, and it will he 
the solidity required. 

4. If a solid be large and very irregular, so that it 
cannot be measured by any of the above Rides, the 
general method is to take lengths, in two or three 
different place.s ; and their sum divided by. their num¬ 
ber, is considered as a mean length. 

A mean breadth, and a mean depth are found by 
similar processes. 
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Sometimes the Jenj^lh, breadth, and depth, taken in 
the middle, are considered as mean dimensions. 

Vof# The unhewn btnck«, in tin lret‘'iioni’ qvinnici in the vicinity of Leeds, 
ir ,'ti)(r.ii)Y rneHSurtii h\ Uic niHliod deunhitl in ihf last Hult. Ttic di- 
lit luiwcver, are not, in K^nn il, tdkin to the tscirtniitici ot th 

ill order 10 make an allowance for ihe wane in In wing. 


EXAMPLES. 

1 . The lower part of a stone is a parallelopipedon, 
the breadth of whose end is 7. and Us depth o feet. 

1 be iipp(>r part is a tiian^olar prism, the perpendicii- 
1 ir oi whose end is 4 feet ; required the solidity of the 
''tone, Us len^jth heiii" IS feet. 

By Rule /. 

line 7 X •> X 18 = •3.') X 18 = (iSO, l/ic .svUdifi/ oj 
{he tou’cr jxiil ; mid 7x2x 18 = 14 x 18=: '25'2,ihe 
sididi(i/ Of the iippn part; then OVlO -f- = 8SSi jeet, 

ihe sohddif of tlitf whole stone. 

By Ride //. 

Here 7 X 5 + 7 X = S.T + 14 = 49, the aieu of 
the cud ; and 4}) x 18 = 882 jeel, the sidulity at, bef ore, 

2. Bein^ desircMis of hndinpt the solidity of an irre- 
^lilai piece ot wotxl, I immeised it in u culncdl vessel 
ol water; and when it was taken out, the water de- 
Mendtil () lnche^ , lequired the stjhduy ot the wood, 
ilie -ide of the vessel lieini: SO meheb. 

O 


By Rule 111. 

line 30 X .30 x b = <)00 x b = 5400 inches, the 
siJfddy letjitiied. * 

S. The lengths of an iiregul.w block of marble, 
taken in different places, are 8 feet 6 inches, 8 feet 
10 inches,^ ami 9 feet 2 inches, tlic breadths 4 feet 
7 inches, 4 feet 2 inches, and 4 feet 9 inches, the 
depths 3 feet 2 inches, 3 feet 5 iiiche«, and 3 feet 11 
inelies ; icquired il» solichtv- 

Q 2 
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Hy Rule IV. 


LENGTHS. 

breadths. 

DEPTHS. 

Feft 

In* 

ft ft. 

in. 

Ytet In 

8 

a 

4 

7 

3 2 

8 

10 

4 

O 

3 0 

9 

o 

4 

4 

.3 1 1 

3)2b 

“b 

3)13 

D 

3)10 a 

8 

10 mean. 

4 

b mean. 

.3 6 mean. 



ht»et 

In 



8 ]() mean length 

4 () mean breadth.* 


sr> 4 

4 5 

W 1) 

5 b mean depth 

rig 8 

19 10 ()" 

139 T” b" 


4. V\ anting to know the solidity of an irregul.ir 
block of maible, I immersed it in a cylindrical tub ol 
water, whose diameter was 34.8 inches ; and on isikm^^ 
It out, I found the fall of the water to be 12.f) inches , 
what was the solidity of the marble 

Arix. 11984.00028 

.0. Required the solidity of an irregular block of 
Yorkshire-stone, whose dimensions are as follow , \y/.. 
lengths taken in different places, 11 feet 3 niche', and 
11 feet 9 inches , breadths, 5 feet 5 inches, .0 feet}) in¬ 
ches, and b feet 4 inches ; depths, 4 feet 3 inches, 4 
feet 8 inches, and 5 feet 2 inches. 

Alls. 318/1' 7 »«. 9 /w. 

PROBLEM XIX. 

To find the magnitude or solidity qf a body Jrori its weight 

RULE. 

As the tabular specific gravity of the body. 

Is to its weight in avoirdupois ounces. 
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So is one cubic foot, or 1728 Oiihic inches, 

I'o Its content in feet, or inches, respectively. 


A TABLE 


Fine Gold ... . 

Stamlaid Gold 
Quick Silver.11000 


1 M C fill . .4.1 If^ 4 ^ 

Fine Silver.11()')1 

Standard Silver .. l()3.‘]v) 

Copper. ()00() 

(inn Metal.STNt 

Cci^t Hiasb .S(»(K) 

Steel. 

Iron.7d-l.> 

Ca-l Iron.71--' 

Tin. 7o20 

I^oad-slone. 4-930 

(iianile.3000 

Marble.*. t>700 

Glass. ^(i-1-2 

Flint.f. 2370 

Bristol-Stone.f. 2510 

I\)rtland-stone.2 I-JK) 

Mill-stone.2484 

'i’oikslnre-btone.2H2 

Clay .2100 

Oirind-stone.2143 

Bin luid-stone. 204<) 

Bnek. 2000 

Li^ht earth. 1984 

Ivorv. 1825 


Chalk .17<*3 

Sand.l.')20 

Li;;nuni-vita^.1 ‘J'J,'; 

Ebony.1331 

Cord. 1250 

Pitch.11 '<0 

Mahogany.lOfi J 

Box-woo(i.10 JO 

Sea-water . 102()orl030 

[ Common \\atrr.lO(K) 

'Oik .9-’5 

'■ (lunpowder, shaken .. 922 

' Logwood. 91 

' Beech.852 

( Ash.800 

Yew. 797 

Apple-tree. 79^ 

Phim-tree.785 

Maple. 755 

Cherry-tree. 715 

j Pear-tree . 001 

Ced.ir ot Lebanon — 613 

1 Elm.600 

Willow. 585 

Fir.550 

Poplar. 383 

Coik .. 240 

Atmospheric air . 1.2 


(f/^the specifu gravities qfhoities. 

190'40 
18888 


\ —lilt f pii ifu pTHV nn $ of bod If* ate their ri I iu\« wnuliUcoULuiud 
un u r liie raiiit. iiiviii umkiiiuk i, as «i < nUu iuot. a i uhu lucli, ilc 

U Apaiuhtt ot waici wiigli^jiist loooouix i ixondupois, ihc nnmbi rs 
in tlie furcKoing I ahlif express ik»i only the &pt eitu itGiviocs ot ilusotrnl 
bodii 8 , hot also the w( ighi ot a rutic toot ot each, in rivioioupot* ouiu cs 

3 I lit sevt ral sorts ot iir«>od, lUtniioiKU ui the prtctding labit, aiedop* 
posii! to he div 

4 Ih some tahtei, sea-waier is and in others 1030. 

q3 

















































174* M1SC£LLA>}E0US QUESTIONS. (PART IV.) 


EXAMPLES. 

I. \Vhat is the solidity of a marble chimney-piece, 
whose weight is 210 lb. 15oz. avoirdupois '' 

oz. lb. o::. Jt. U. 

As 2700 : 210 15 :: 1 : 1^ Ans. 

16 

127.5 

210 

5.375 

1 

2700)^75(1.25 

2700 

(>750 

5400 

15500 
15500 


2. What IS the solidity of an irregular Yoikslnre- 
slone, whose weight is 228/5. 15 02 . avoirdupoi> ^ 

Alts. 1 /(Kit 

5. A pu ce of cai ved mahogany w’eighs tj) lb I 1 02 
avoirdupois , what is its solidity 

Ans! 1297.21010 UK hc'^ 


PROBLEM XX. 

To find the weight of a body from its magnitude ot Kohditij 

RULE. 

As one cubic foot, or 1728 cubic inches, 

Is to the content of the body, 

J'o IS Its tabular specific gravity, 

To the weight of the hotly. 

EXAMPLES. 

1. The solidity of a grindstone is 3 feet; what is its 
weight ? 
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(SKCTIOK II.) CARfENTEll'a RULE. 

fl. ft. oz. lb.> oz. 

As 1 ; .‘3 214.'? : ‘k)l 13 Ahs, 

3 

1)^429 

l(i)()429(40I 

«4 

Ts 

2. The s6li(lity of a beam of dry oik i.** 2j feet ; 

what IS its weight ^ A/is. 1 f4.'5 lb. 5 oz. 

3. Reqiiiied the weight of a block of marble, whose 
length is 63 feet, and its breadth and thickness each 
12 feet, these being tlie dimensions of one of the 
stones 111 the walls of Balbec. 

A»,v 6S.3 437.'> tons, ivhich is ncmly equal to the bui~. 
then of an East India ship. 


J^KCTION II. 

Dose) iption Vnd l',se of the Carpcutci't Rule. 


DL'SC IHI’'110\. 

This instriimiMit is comnionl) called ('o^esluills 
Sliding Rule, and is nuieh used in incasuriiig timber, 
and artificers’w ork ; not only in taking the iliinen- 
sions, but also in casting up the contents 

It consists of two pieces of box, each one'foot in 
length , ayd connected togetlier by a folding joint. 

O.ie side or lace of the lule is divided into inches 
and half-quarters, or eighths ; and on the same face 
there are also several plane scales, divided into twelfth 



lyC CARPENTER’h RULE. (PART IV.) 

parts, which are tlcsifrneil for planning sucli (limcn- 
Mons as are taken in feet and inches. 

On one part of the other face are four lines marked 
A, B, C, D; the two middle ones, B and C, being 
u{)on a slider. 

Three of these lines, viz. A, B, C, arc exactly alike, 
and are called double lines, becau‘>e lhey])roceed tioni 
1 to 10, twice ovei. The fourth line 1), is a single 
one, pioceeding fiom 4 to 40, and is called tlie gir/ 
line. 

The use of the double lines A and B, is for workiiiii 
proportions, and finding the areas of pi,me figure'' , 
and the use of the girt-line D, and the other double 
line C, for finding the contents of solids. 

When 1 at the beginning of an} line is .uroiinled I, 
then the 1 in the middle will be 10, and the 10 at the 
end 100 ; and when I at the end is accounted 10, then 
the 1 in the middle is 100, and the 10 at the end 1000, 
&c.; and all the smaller divisions are altered in value 
accordingly. 

Upon the girt-line are also marked V\ G at 17 . 1 J, 
and A G at IS.f).!, the wine and ale gu.ige points, to 
make the insti ument serve the pm pose i»l a (Gauging 
Rule. 

On the other pait of tins face there is commonly 
either a table of the value of a load, «»• .50 culuc feet ot 
timber, at all prices, from (id. to 24d. ,])er loot ; or else' 
several plane scales divided into twelfth parts, and 
maiked 1, and signifying that the inch, ] inch, 
&.C. aie each divided into 12 equal parts. 

The edge of the rule is generally divided def-inwlly, 
or into tenths ; namely, each toot into 10 equal p.irls, 
and each of those into ten other eipial jniits. 11} thi'> 
scale elimensions may he taken in feet, tenih', anil Inin- 
diedths of a loot, which is a veiy commodious metho 1 
of taking dimensions, when the contents aie to be east 
up decunally. 



(section ii!) carpenter's rule. 



The Use of the Sliding Rule. 
PROBLEM I. 

MuKipltcahon by the tshding rule. 

BULL. 

Set 1 iipo!! A, to the multiplier upon B ; then against 
the multiplicand on A, will be found the product 
upon B. 

Sole —H lu n tluMiitrtl nn nnttf fx\t>nd iln* enJ of tit#* hn?, S(els it 
iht tithii r,Hhu« jMTi of 1 lu diid intrtast* iht pro'luri lOiinitsoi 

I(K> tinuasthcioKi ntjiurtR. 

EXAM i’LES. 

1. What IS the product of L'l multiplied by ]‘J > 

As 1 on A ; lii on B !24 on A : i288 on B, the An\. 

2. Keqiiircd the product of 3G multiplied by 18. 

A ns ()4S. 

.3. Multiply rj!8 by G .>• Ans. 83.ti 

4. What IS the product of G8 multiplied bv 35 ^ 

Ans. 5.380. 


PROBLEM 11. 

Dn'moit by the sliding rule. 

RULE. 

Set the divisor on A, to 1 upon B; then against the 
dividend on A, is the quotient on B. 

yott —^liui tljL f'lvitli iiii runs br\ni)f1 the end nf iht hue, dimmish u h> 
V) or 100 imu b, in ordei lo innki* i( l.ill u(ion A, mill int.ipa*e Iht quoneni 
in the s<ui«* p)u)»uriiun 

EYAMPKES. 

1. What is the quotient of 435 divided by 12 ^ 

Af 12 on A : 1 o» B :: 432 on A : 3G on B, the Ans. 

2. What IS the quotient of 9752 divideil by 4G^ 

Ans. 2 12. 

3. If a board be 8 inches broad ; what length must 
be sawn off, to make a foot square? 

Ans. 18 vichcs. 
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CAttPEN’TEirS RULE. (PART IV.) 


PllOBI.F.M III. 

To square any number. 

RULE. 

Set I upon D, to 1 upon C ; tlien n^ainat the imin- 
htT upon 1), will be found the sipmie upon C. 

K.WMPM s. 

1 What is the squ ire of J.) ^ 

.Is ] u'l I) ; 1 on C :: on 1) : ()J,> on (', l/ie Aii\ 

'1 liequiied the square ol :i(i Jus 

1 W Jiat is the sipi.iie ol .‘iS Aii\ Ibl 

PROBLEM IV. 

7'o extraet the square mot of any ninnher 

RULE. 

Set 1 upon C, to 1 upon 1) ; then 'air.iinst the num¬ 
ber on (IS the loot on D 

Note. — III *Mder in \a’iii (hiH n;2Bt tv» \ < ii niuo t lu I f»ii ( 1*i |»« utnt 

of tlu “,1 1 00 10 K)0, \v ‘m* L I'l ncMft »i in i In ii ^ uni 

ititii Oit ii^oi < I rrt iiii.. \% I 1 bw iltt vaIiii; ol t>.o i u| on I) 

tXAMl^LLS., 

1 W hat IS the square loot of i ft ^ 

Ai 1 Oft C : 1 on 1) : 144 on (’*: 12 on 1^, t/ie Ans. 

it. Retjuired the stpiaie root ot <)()(). Ant .'JO. 

,‘i. \\ bat IS the s(juaie root ot <J.>8b An-s. 97.fl 

I’UORLE.M V. 

To find a mean projiorliottal between two nnvibefs 

RULE. 

Set one of the numbers on C, to the same on D; then 
against the other number on C, will be the mean on J). 

EXAMPLES. 

1 . What is the mean proportional between 9 and 1 (i 
As 9 o« C ; 9 on D lO' on C : 12 on D, the Ans*. 



(section 11.) CARl'ENTF.u’s RULE. 



y. Hcqiiireil a mean proportionaI.l>etween If) and 2?. 

Alls. 20.1. 

3. 'I'lie segments of the hipothenuse of a right-an- 
gletl triangle made hy « perpendicular from the iight- 
aiigle, are 18 and 82 ; what in the perpendicular.^ 

Ans. 24. 


PROBLEM VI. 

7'o find fi Jovrth proportional to thire numbers, or to 

pcrfoim the Rule oj Three. 

RULE. 

Sit the first term on A, to the second on R; then 
.igainst the third term on A, stands the fourth on B. 

Sr)/t —Tin tiiifliiip i till'd pinjoiUdiLil (xditl} the Stinu , iho <cc«)nd 
I itiiiiK r Ik na u t n |u.\!> 

I lius, t 1 »* t *1 I'inptirtional was icqmrt'd lo so unrl fo 

i\ ‘•II (Ml A f>^» I 11 II 6(1 on A 4b**n B, (LiMliird )>roporUonal scrught 

EXAMPLES. 

1. VV'hat IS the fourth proportional to the thiec 
numbers, 12, 24, S()^ 

As 12 OM A . 24 OH B .: 3() on A : 72 on B, the Ans. 

2 . It 1 fool of timber cost ; what will 180 feet 

co,st ^ Ans. 540f. 

3 If .W feet of umber cost 7^- / what «ill 2500 feet 
cost ^ ' Ans. £350. 


PROBLEM VII. 

• yVi find the areas of plane figuies bp the sliding rule. 

RULES. 

1. To find the area of a rectangle or rhombotdes. 

As 1 upon A, IS to the perpendicular breadth upon 
B, so IS the length upon A, to the area upon B. 

2. To find the area of a truingle. 

As 2 upon A, is to the perpendicular upon B ; so is 
the liase upon A, to the area upon B. 

3. To find the area qf a trapezium. 
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carpenter's rule. (part IV.) 

As 2 upon A, is to the ^um of the two perpendicu- 
lars upon R ; so is the diagonal upon A, to the area 
upon B. 

4. To find the area of a regular poli/gon. 

As 2 upon A, is to the perpendicular u{)on B ; so is 
the sum of the sides upon A, to tlie area upon B. 

.5. 'To ^find the diameter and circumjcrenec of a circle, 
the one from the other. 

As 7 upon A, i> to 22 upon B; so is the diameter 
upon A, to the circumference upon B , and vice vend. 

(). To find the area of a cttcic. 

As 4 upon A is to the tliameter upon R , so is llie 
circumference upon A, to the area upon B. 

Or, as 1 upon D, is to upon C; so is the dia¬ 

meter ujion 1), to the area upon C. 

Aoic ~ln nrHcMo (.xt'inpiify Mir tnrtgoiriK KnV«, ftir Icariu i trav wi i ic 
tht m tht re^peiu^t I'robiimi of T^rt II 


PROBLEM VIll. 

To find the contents of solids by the sliding rule. 

ROLES. 

J. To find the solidity of a cub*' 

As 1 upon D, IS to the side iipoii C ; so is the side 
upon D, to the solidity u|k)ii C. 

2 . To find the .solidity of a parallcloptpedon. 

As 1 upon A, IS to llie breadth of the base or end 
upon B; so is the length of tlie base upon A, to the 
area of the base upon B , and, as 1 upon A, la to the 
length of the solid upon H ; so is the area of the base 
upon A, to the solidity upon B. 

3. 'lo find the sdidily of a prism, or a cylindei. 
lind the area of the base by the last Problem, with 

which proceed as in the last Rule. 

4. 'To find the solidity of a cone, or a pyramid. 

Find the area of the base by the last Problem ; then, 

as 3 upon A, is to the length of the solid upon B; so 
is the area of the base upon A, to the solidity upon B. 

jrol#.-vExiinplev for practice tnuy be found in bection 1. 



(section 11^.) TlMBCa MEASUEE. 

SECTION III. 
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TIMBER MEASURE. 


PROBLEM I. 

To Jind the superficial content of a board or plank. 

RULE. 

Multiply the length by the breadth, and the product 
will be the superficial content. 

AW tf ihe ho.ird Ijtpfr, aild iliebrraHth of the two end* tngetitery rtn l 
half fheir eiim will be a iiiettii breadth. 


liy the Sliding Rule. . 

As 12 upon B, is to the breadth in inches upon A ; 
so la the length fh feet upon B, to the content upon A, 
m feet and fractional parts. 

EXAMPLES. 

1 . If the length of a plank be 12 feet 6 inches, and 
its breadth 1 foot 3 inches; what is its superficial con- 


• 

By Decimalst 

By Cross Multrplication^ 

feet. 

Feet* In 

12.5 

12 6 

1.25 

1 S 

' 625 

12 6 

2.50 

3 1 6' 

125 

15 7 6' Ans. 

15.625 -Ins. 



By the Sliding Rule. 

As 12 on B . \5 on A. :: 12.5 on B : 15.6 on A. 

2 . Required the content of a board whose length is 
25 feet 8 inches, and breadth 1 foot 7 inches. 

Ans. 4i0ji, 7 in. 8 pa, 

R 





TIMBER MEASURE. (PART IV.) 

8. What is the coutent of a lioard whose len^tli i$ 18 
feet 10 inches, and breadth at the broader end 2 feet .8 
inches, and at the narrower 1 foot 7 inches ? 

Ans. S6ft. 1 in. 2 pn 

4. If the length of a mahogany plank be 35 teet 9 
inches, and its breadth 8 feet 6 inches; what is the 
\alue of three such planks at 2s. Qd. per square foot ^ 

Ans. £51. \2s. 3\d. 

ItoW, MHhofEai>\ u a produrfion of »hrwaniir>i pari» of Amerirn. It ii 
a1«o lound plt*niifuUv in the isUnus nl ('uTu, JamHUA, and HispanioU 
Thu irctf (iron-* tail and ttraigUt, rinng »ixiy, and BomflimeBai hnn 
drcd leetfrom rhr srnund Im tho arui» . and i» about 4 tcct in diameter Un 
folUge 14 a bfftiUiful ricrp grten , and the appfarance of the wlioa ti»e 
vervtleKani *• 

'fbe m.tlioganv brought from Jamaica, i» nio«i valued, in coiiicquenci of itt 
hrinneii>, durability, and heauiy of cotunr. 

Thu vvood has l>een used in medicine with the aamt effect at Peruvian baik 

PROBLEM II. ^ ' 

To find the solidity of squared or four-stded timber. 

RULE. 

Multiply the mean breadth by the mean thickness, 
and this product by the length, and it will give the 
solidity, according to the customary method. 


By the Sliding Rule. 

a 

As 1 upon A, is to the mean breadth upon B; so is 
the mean thickness upon A, to the mean area upon B, 
or the area of the middle section ; and, as 1 upon A, 
is to the length upon B; so is the mean area upon A, 
to the solidity upon B. 

ifote l« If the free be equallv broad and thick throughout, ihr breadth and 
thickness taken in any P'irt, will ilu mean breadth and thickness, but n 
It taper regu'arly from one end to ihe other, the brradih and thickness must 
be taken in the'middle Or, take the dimensions of the two ends, and halt 
iheir sum respectively u^ill be the intau breadth and thickness. 

4 . Some measurers miiltinlv the Hquare of one*fonrth of the circumference, 
or quarter girt, taken m the middle, hv itie lengtii, tor the sulntity t but wlirn 
the ends are not equal st^nares, this method always gives too macA ; and tiie 
more the breadth and thu kness differ, the greater wi^I be tht error. 

5. The Rule gWen in this Problem, is generally used in prachof, and when 
the iiee is equally bioad and ihirk Miniughout, it gives the true content; bui 
in tapering umber, it always gives too little , coii«equently, Mie method men¬ 
tioned in the last aott Is sometimes nearer to the truth. 

When the true content of a tapering tree is wanted, it must be found by 
the General for the frustum of a pyramid, given in Problem 6, Section i, 

or by the Rule for a pnsmoki» given in Problem to. 
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EXAHPI K8. 

1. If the length of a piece of timber be 9-8 feet, its 
breadth 2.6' feet, aiul its tiuLknesa 1 5 toot; what is lU 
solidity ? 

Feet. 

2 6 
1.5 

130 

3120 

3510 

38.220 Ans. 


liy the Sbding Rule* 

Jx 1 ow A : 2.6 JJ 1*5 on A : S f) on B, the 
mean tnea. 

As 1 on A • 9-8 on H 3-9 on A : 38 22 on B, the 

he mean breadth ofa piece of timber is 2 86 feet. 
Its mean thickness 1 9.3 loot, and its length 18 64 feet ; 
what is Its solidity Ans. 102.8S9072/ee/. 

3. Erich side ot the gicatei end ol a piece ot squared 

limhpr .is 28 inches, each side of tlie les? end 14 inches, 
and Its length 18 leel 9 inches; liow many solid feet 
does it contain ? Ans. 57.421 &75 Jeet. 

i\< i< lilt tint (oiitenl^ iPruAtirttI Uit frustum of <1 pvT^iniitJ, is :>9 b48^ 
fill ^ ( Eximple 'if ProbUm VJ., Seiiioii 1 • 

4. "'I'he length ofa piece of limber is 17 feet 3 in- 

thes ; at the gieater end, llie bieadlh ij. 36 inches, and 
the thickness 20 niches; and at the less end, tlie 
breadth ia 18 inches, and the thickness 10 inches; 
what is the solidity ? Ans, 48.515625/cff. 

AoU I'lie trot tonienr, inoa«iired us the rruilum of a pytamiJ, is AQ,3if26 
f.et £>cf. LxaiiiiilcPioblcin N I | brctiou !• 

• u 2 


soltdiiff^ 
L) r 

j 



TIMBER MEASURE. (PART IV.) 

5. A piece of timber is 32 inches broad, and 20 in¬ 
ches deep, at the greater end ; 16 inches broad, and 8 
inches deep, at the less end; and its length is 25 feet; 
what is its solidity ? Aus. 58^ feel. 

A'oCtf, The true content^ niea«ured at a pnimoiit, tt 61^ feet ^ei; bxampk- 
2, Froblem N., Section I. 


PROBLEM III. 

T 0 find the solidity of round or umquared timber. 

• RULE 1. 

Multiply the square of J of the circumference, or 
quarter girt, by the length, and the product will be 
the content, according to the common practice. 

By the Sliding Rule. 

As the length upon C, is to 12 upon D ; so is \ of 
the girt in inches upon D, to the content upon C. 

RULE II. 

Multiply the square of I of the girt by twice the 
length, and the product will be the solidity neatly. 

By the Sliding Rule.' 

As twice the length upon C, is to 12 upon D ; so is 
I ot the girt upon D, to the content upon C. 

t 

A Off I. Till girtmuBibc taken in tlir middle of the tree, il it taper regu¬ 
larly , if not, take aeveral giru, and their sum divided by their number, will 
{Live something near a mean girt. If the tree be very irregular, divide it into 
tmo or more parts, and And the content ol each iep.iTately. 

4 

2. The gut of a tree is generally taken ivith a string, which being folded imo 
four equal pant, and applied to a carpentei*s rule, gives the quarter gut, but 
It is more expeditious to take the girt with u tape divided into equal parts of 
4 inches each, and numbered at 4 inclies from the end witli 1, at h inches 
with 2, at 19 inches, with 3, &c. b) which means the quarter girt can be ob¬ 
tained by merely girting the tree. 

If the second Hule be used, the girt may be taken with a tape divided into 
equal parts of fr inches each. 
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Each division of 4 or * inrhrs, nmy alvo nelubdifided into halvci and quar* 
urt, and numbered «u4'c«tMVPly wit li | ; bence ihe quarter girt may l>e 

olitaified with bccnraty. The Attirr nii. nf the tape may be divided into feet 
Hiid incitei« 

3 . In moHfiurtnff a tree winch hoatts bark on, an allowance it generally made, 
by dcducfina to much (rom the girt at it ju>*ged tutficieni to reduie the tree 
lotmh a circutnurence <1* It would havewithoiu iit bark 1 hit deduction 
iiiNV he mOii tatdy made from iho quarter girt , and ^htuild be prnportioned 
at cording to tut ihii oi ihr birk 

For avti, b) till, e'lTi, )oiing (»atv, &c. ^ Oi ^ of an inch for every foot of tin 
i|uarier girt, wiU genoral'y ite snthneni but (or old oak, whot* haik it niU4 h 
thiiKrr, it niM t>e f^iund it«(C‘<farv rri allow an incli» un inchaada hall, Aiid 
»omelim» 11 wo 104 hes, (or evi ry f«>ot of the quarter girt. 

4 Ilut pare of the bought, or of the iiiink of a tree, which it left 
irirlu t m 1 .rcumli r< nt», or 6 itit lu t qiuiu r girl, it generHlIy iut olT, aiiO told 
lit an iiifiiiui iiruc, not being contidtred timber. 

6 The hrti Hide in Ibii Problem give* the solidity about | pari lets it.an the 
true quantity, or nearly wh^t tiu ip auiiiy would be if iht tree wetesquared, 
^<1 tlut It kLi Tii'i intLnded to make an allowance for the tquarmg ol the tre', 

6. The tecond Rule gitet nearly tlic rme content, whether tlic tree be a ty- 
lindtr, or the frustum of a cone» and as it u full as easy in practice as the hrst, 
11 ought always to be iiied when accuracy isreqiiircd^ if tlie Rules for a cylin¬ 
der, the frustum ofj tone, &c. be thought too prolix (See Examples 3 and 4 ) 

7 If a puce of round tapering timber l>e rut through exactly in the middle, 
the two pnrt« will measure lo^lie most possible, and to more than the whole 
by either ol the H q|i • 

H Tr» hnd where a ruundfapcring tree must la? cut, so that the part next the 
Lieaierrnd may no asure the most possible From the greatest gut take 1 
timis tlie IrAKT , then, at the diffeieiice of these girU, is to the remainder, so 

one*iUird of the whole length, to the length to be cut off from the less end. 
Or, cut iSc tree whete llu ^>iit is oiu-third ot the greatest girt. 1 

When the greatest girl does not exited 1 times the least, this Rule is im- 
pracucable. 

9 Forty feet of round timbir, measured by the quarter girl method, are^ 
cHlltd a luad , but when the content of umber is<orrealy found, fifty teeiare 
aicciiinicd a load. 

Fifty feet of dry oak weigh rather more than a ton and a quarter. 

10. The contei^ ofa piece of timber, according to the quarter girt method, 
may be readily found from the following Table, thus • Multiply Die area cor¬ 
responding to the quarter girt, in inches, by the length of thetinvber, in feet, 
and the product will be the solidity in feet and decimal parts. 
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A TABLE for measuring TIMBER. 


Quartcf 


Qua fief 

AREA. 

Quat it r 

\ 

i 

! AUEA. 

\ 

I 

GIBT. 


OIBT. 


1 GIRT. 

1 

I Inches. 

Feet. 

Inches. 

Feel. 

! 

/ nchcs. 

Feel. 

6 

.250 

12 

1.000 

18 

i 2.250 

6i 

.272 

121 

1.042 

. 18| 

! 2.376 

6^ 

.294 

121 

1.085 

19 

, 2 506 

(n 

.317 

121 

1.129 

‘ 19^ 

2.640 

I 

7 

.340 

IS 

1.174 

20 

1 2.777 

71 

.3()4 

isi 

13i 

1.219 

20i 

2.917 

72 

.390 

1.265 

21 

3.062 

• 4 

.417 

isj 

1.313 

: i-'ij 

3.209 

8 

.444 

14 

1.361 

i 22 

! 3.362 

81 

.472 

14} 

1.410 

i oo\ 

i 3.516 

1 

8^ 

.501 

14J 

1.460 

1 23 

' 3X)73 

8^ 

.531 

14] 

1.511* 

1 23J 

1 3 835 

I 

9 

.562 

15 

1.562 

24 

4.000 

9\ 

.594 

151 

1.615 

24^ 

4.168 

9^ 

.620 

151 

1.668 

25 

4.340 


.059 

15] 

1.722 

25i 

4.516 

* 1 

10 

.694 

16 

1.777 

26 

4.694 i 

101 

.730 

161 

1.833 

26i 

4.876 ; 

10| 

.706 

161 

1.890 

27 

5062 

lOJ 

.803 

16*2 

1.948 

27i 

5 252 

11 

.840 

17 

2.006 

28 

5.444 

111 

.878 

171 

2.066 

28i 

5.640 

111 

.918 

171 

2.126 

29 

5.840 

111 

.959 

17f 

2.187 

29i 

6.044 
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EXAMPLES. 

J. What is the solidity of a tree whose girt in the 
middle is 100 inches, and length 18 feet? 

By Rule /. 


In. In. 

Ft. In. 

25 = {of 100. 

2 I 

25 

2 1 

125 

4 2 

50 

» 

2 r 

625 

4 4 1' 

18 

18 

5000 

78 1 6'Ans. 

625 


141)11250(78.125^1. Ans. 

the Table. 

1008 

4.340 

1170 

18 

1152 

34720 

180 

4340 

144 

78.120 Ans. 

.lOO 


288 


720 


720 


By (he Sliding Rule. 

Aa 18 upon C : 12 v])on 1) 

:: 25 itpon D : 78 upon 

By Rule 11. 

In, In. 

Ft. In. 

20 = i of 100. 

1 8 

20 

1 8 

400 

1 1 4' 

36 

1 8 

144)14400(100)1. A ns. 

2 9 4' 

144 

36 

00 

100 0 0 Ans. 
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By$ the Sliding Rule. 

As 36 upon C : 18 uponD :: 20 upon D : 100 upon C. 

2. The len^h of a tree is 32 feet () inches, and its 
girt in the middle, after allowing for the bark, is 60 
inches; what is its content ? 

^ {Bg theJirst Rule, 50.78125/aV. 

**** ( By the second Rule, C5 feet. 

3. The circumference of a cylindrical piece of tim* 
lier is 6 feet 8 inches, and its length 24 feet; what is 
its solidity P 

j {By the Jirst Rule, H in- 

\By the second Rule, 85^/. 4 tn. 

The lr«e coni«tit meaiurcd «■ acylindtr, ii> (14 it’Pt lOirulirs Stt 
Lxample Problem IV,, Section I 

4. The circumference of a piece of round, tapering 
timber is 65 inches at the greater end, 35 inches at the 
less end, and its length 33 feet 9 inciies; v hat is its 
solidity ? 

j { By the Jirst Ride, 3() ()2] feel 

Ans. second Rule, i6.3'J5Jeet. 

Note.—Til* ime content meotured at the frutium of a lone, la ftei Me 
Example S, Problem V|ll., bcction I 

5. What is the content of an oak tree whose dimen¬ 

sions are as follow : the length of the trunk is 45 feet, 
and its quarter girt, in the middle, SO Inches ; the length 
of«large bough l6 feet, and its quarter gut 14 inches; 
and the length of another bough 12 4eet, and its quar¬ 
ter girt 10 inches ? Ans. 311.36111 jeel. 

PROBLEM IV. 

To measure and value standing Timber. 

To Jind the content. 

RULE. 

Obtain the dimensions by some of the methods de¬ 
scribed in the following pages; and find the solidity 
by the Rules given in the last Problem, The first 
Rule is generally adopted, and the content found by 
the Sliding Rule. 
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MISCELLANEOUS INSTRUCTIONS 

FOB 

FINDING THE DIMENSIONS 

or 

STANDING TIMBER, 

AND FOR 

Setting out Woode and valuing them previously to a Fall 


1. Various methods are used in order to obtain the dimensions 
ol standing trees ; but their ^irt and altitudes may be found mo&t 
correctly h) means of a ladder, and a long staff divided into feet 
and inches and numbered from the top to the bottom, on one side, 
and from the bottom to the top on the op{K)site side, for the con« 
lenience ol taking dimensions. 

The ladder will enable you to take the girt at or near the middle 
of the tree, .ind uiih the stall }ou may measure the boughs and 
the upfier part of the mink. The lower part of the trunk may 
generally be measured ^ tape. 

2, Divide the arc of*the quadrant of a circle of any convenient 
radius, into’f)0 equal pans, or degrees; and figure them at every 
10 degrees thus ; 10, 20, IlO, A.c. to 90. Upon that radium w'hich 
u contiguous to 00 degrees, place tw'o small brass sights, and 
from tly miMio or angular jxnnt &iis|K?nd a plummet. Fix the 
(piadrant to *n square hlaff, of a convenient length for use, by 
means of a nail passing thruugli both ; and u|>on the end of this 
nail tvcrew a small nut, so that the quadrant may be made fast to 
the stair at pleasuic. 

i 

^Thc neck of tlic nail should Ik round, so that the quadrant may 
Ik readily turned U]>on it; hut that part whicli is contained within 
the staff, should be square, to prevent the nail from turning round 
with the quadrant, 

% 

Tjhen, in order to find the height of a tree, screw the qua- 
4di1int fast to the staff, so that the plummet may hang exactly 
at 45 degrees, when the staff is perpendicular to the horizon; 
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move the staff baclcH^ or forward, always keep 
it perpendicular, until you can see the top of the 
tree through both the sights; mvusurc the distance 
between the bottom of the'staff and the bottom of 
the tree, to phich add the height of }t>ur eye; and 
the sum will be the height of the tree, sujipusing 
the ground to be horizontal. £| 

If, by reason of ini}wdlments, 3*011 cannot 
retire so far from the tree as directed above, 
make the quadrant last, so that the pUinimct^,! 
may hang at hSi degrees w'hen jou view the 
lop of the tree through both the sights • then 
twice }oiir diistance from the tree added to the 
bright of your eye, will give the height of the ]>l 

If this also be impracticable, take an angle 
of altitude, and measure the distance to the b( 7 t- 
tonlof the tree; then, by a scale of equal jiarts, 
draw a line equal to the measured distance; 
and at one end of this line erect the |>erpetidicular, 
and at the other end, by Problem 23, Part 1., 
make an angle equal to the angle of ah(,tude. 
Measure the perpendicular of the nght-angled 
triangle thus formed, by the same scale from 
which the base was taken, to which add the height 
of your eye; and }uu will obtain the height of 
the tree 

3 . Divide a square staff, AB, of alxrjt 7 or 8 
feet in length, into feet and inches, for tfie con¬ 
venience of measuring the distance betw<«.*a the 
place of observation and the tree, or taking any 
other dimensions. 

Upon one side of this staff, at a commodious 
distance from the bottom, fix a rectangular board, 
COEF, whose length DE is exactly equal to tw'ice 
lU breadth CD, which breadth may be about 4 or 
5 inches. At C and D Hx sights, or small iron 
pins; and also at G and E ; making DG and GE 
each equal to CD. 

Then, when the Cop of a tree is seen through 
the sights at C and G, the tree’s height is equal 
to your distance from its bottom added to the 
height of your eye ; but if seen through the sights 
at C and E, its hei^t is equal to twice your dis¬ 
tance ftom its bottom, adding the same height us 
before. 
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In making an obnervation with thm inet^ment, it ought to be 
hxecl perfieiidicularly to the horizon, widch iiuj be done by means 
ot a plumRiCt buspendeil Iroin n. 

In taking the altitude of a tree glowing upnn an inclined plane, 
jou must endcMvoiir to make your observations from a place upon 
a ic\cl null the ladtotn of the tree. If this cannot be done, 
dirtx't the horizontal bights at (' and D, cowards the lower part 
of the tree, and kt your a^smtunt make a mark upon it; then find 
the height of lly tree above this mark, as before, to winch odd the 
distance of the niaik from the ground, which must, in this case, 

considered the height of the eve; and the sum will be the 
height of the tree. 

• 

'I'hc Him|)licity of this instrument seems to give it a preferei^ 
to the quadrant; prarher will, however, soon enable a (lerson to 
judge pretty correctly of the heights of trees in general, lodepend- 
ently of any instnimeiU. 

4. In order to obtain the girt of a tree, at or near the middle, 
proceed thus • If the tree taper pretty regularly, lake the gin 
about two feet from the liottom, to which add 24 inches, the 
supjKised pri at the mp, and haU the sum will be nearly the girt 
at the middle ; as the height of the trunk ought only to be taken 
to that fiart winch will measure 24 inches in circumference. Or, 
take the quarter girt about 2 led from the bottom, to which add 
f) inches ; and half the sum will be the quarter girt at the middle 
nearly. 

If the upper fiart of |he^trunk be nearly as thick as the bottom, 
which 18 bomctimes th^casc ; take the girl as far from the ground 
as you can reach, from w*hich girt make a small deduction, at dis¬ 
cretion, m order to reduce it as nearly ns you can to the girt at the 
middle. 

5- In* measuring timber in a wood, you will frequently meet 
with H, 10,12, or more trees, nearly of the same dimensions, so 
that by measuring one of a medium size, you may, by it, estunate 
the contents of the rest, without measuring tliem , and thus be 
enabled to proceed with considerable expedition. , 

A 

G. When a fall of wood Ukes place, it is often necessaiy to 
cut down many young trees, some of which will not contain 
more than a foot of wood, in order to make room for others to 
come tu a gTeater maturity. If the quarter girt of these be 
le^than 4 inches, their contents cannot be found by the Sliding 
^ule, consequently they must be computed by the Pen; praeiiet 
will, however, soon enable a person to estimate the contents 
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of omall trees with considerable accuracy^ independently of cal¬ 
culation. 

Young trees are called pok^mod^ and valued at a less pnee than 
larger trees, or such os are called tunber. 

7. In valuing a wood, the branches, the Imrk of oak trec«, and 
the iindcr-wood inu&t he taken into consideration, as W'cll as the 
timber and pole-wood. 

The strongest of the undcr-wood, and the boufhs or branches 
which are not timber, are calleil card^xvood^ and valued in York¬ 
shire and other northern ctiuniics, hj the statute chord of 12S 
cubic feet; viz. 4 feel in breadth, 4 feet in height, and R feet in 
length. « 

Cord-wood is sometimes piled up and sold m (larccls of those 
dimensions, and sometimes it is made into piles much larger, 
and the numlier uf chords they contain found by admeasure¬ 
ment. 

In Sussex, and several other southern counties, a pile of wood 
containing 126 cubic feet, viz. 3 'feet broad, 3 feet high, and 14 
feet long, is accounted a chord of wood. ^ 

The slronge<;t of the cord-wood is made into proj>s for the 
roofs of coal-mines, posts, rails, Ac.; and the other into char- 
c<ial, which 18 used in manufacturing gun|)owder, polibhing cop¬ 
per or brass, making powerful tires for melting metals, Ac. The 
pnee of cordwood is at present from nine to fifteen shillings per 
cord. u 

ii 

Bark is valued by the ton; and the price fluctuates in pro¬ 
portion as we have supplies from foreign countries. The pnee 
is, at present, from X.12 to according to the quality ol the 

article. 

Bark is a very strong astringent, and is chiefly used* in Hanning 
tlie hides of cattle into leather. 

Under-w'ood is valued by the acre, if the number of acres con- 
.tained in the wood be known ; if not, it must be estimated by the 
great, at the discretion of the valuer. The price of undcr-wood is 
regulated by the quantity, quality, and demand there is for it. 
In some woods it is worth five pounds per acre, and in others it is 
scarcely worth five shillings. 

Part of the under.wood u used for wicker work, such as 
panniers, coal«baskets, ; and some of it is only (it for hedging** 
materials. 
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8. When 9ifaU of wood ii about to take place, the Valuer or 
Woodman muat 6r8t mark all the trees which are intended to 
stand, by causing a ring of white or red paint to be made quite 
round the trunk of each tree. This is called ** setting-ouu** 


The trees that are permitted to stand should be at proper dis¬ 
tances flrom each other; of different ages; ond such as are likely 
to make the greatest improvement. Those which are straight and 
elegant, and have few branches, are generally preferred ; this part 
of the businevis, however, depends very much upon the skill and 
experience of the woodman. 


When the wood has all been sef-oti/, those trees winch are not 
marked must be valued; and in doing this^ attention must be paid 
to the sizes, qualities, and Species of the trees*. Large trees, if 
sound, are always worth more {)er foot, than small ones ; and if 
the crooked oak trees, and large crooked houghs, be fiarticularly 
adapted for ship ttmbcfSf they are worth more [kt foot than straight 
trees. 


In measuring and valuing, some ))crsons numlier every tree, by 
A or uith paint; others (ml\ count them, and rraik 

each tree with a crtiits, to shew that it has been measured; and 
others lunnher the large trees, and count the small niie.s, setting 
down the contents of 10, 15, or 20 of these in one sum. 


9, No regular rules can be given by which the quantity of 
tiark, and the cord-woexi a tree cuntaiiis, may be computed , as 
the bark of trees diiftrs very much in thickness, and the cord- 
wood dejxMids entirely igpon the quantity nt tup. Sometimes there 
IS a great deal more b^rk u|K)n the top of a tree, than upon the 
bole. 

If the bt>le of a tree measures 30 feet or 360 inches m length, 
60 inches jji circunilcrence in the middle, and the bark be half 
an inch^thick; we have 360 multiplied l>y 60 muttiplied by 
equal to 10800 cubic inches, the solidity of the bark, which being 
divided b> 2150, the cubic inches in a Winchester bushel, we ob¬ 
tain 5i bushels, the quantity of bark iqion the trunk, to which 
must be added the quuntity eslfmated to be on the top, practi-• 
Upner*, however, are never at the tmuble of calculating the quan¬ 
tity of bark upon the trunk, but make an estimate ot what they 
suppose to lie ii{X)n the v^hole tree. Besides, when burk is 
cho|)i>e(). It v\]ll nuasiire to a great deal more thun in a solid state, 
us found by tha above calculation. 

h 

* In most places in the West Biding of Yorkshire, 6 jiecks Win¬ 
chester measure, ui 3235 cubic inches are accounted a bushel 

8 
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of barki and 9 such busH^U a quarter; and it has been found by 
expeniDcnt, that about B quarters of the bark of pretty large trees, 
or about twelve of that of small trees, or will weigh a 

ton ; consequent!} • we may reckon about 10 quarters, upon a nie« 
diutn, to make a ton. 


10* When an Estate, containing a wood* or a great number of 
trees in the hedge-rows, is intended to be sold, all the trees should 
be valued previously to the sale; as there have been instances 
where Estates have been sold, without considering the woods ; and 
the purchaser has immediately disposed of the timber for nearly 
the price of the Estate. 

11. When a rough calculation of a large wood is wanted, or 
time w ill not {icrmit you to be very accurate, let un ocrc be mea¬ 
sured oil'm that part of the wood which appears to be of a mean 
value, and measure and estimate the timber, &c. which it contains; 
then this estimation being multiplied by the number of acres m 
the wood, will give the value of the wood nearly. Or measure and 
estimate an acre of the he^t and an acre of the worst, and mul¬ 
tiply half the sum of the two estimations by the number ot acres 
in the woixl, fur the whole \alue. 


12 In measuring and valuing standing timber, \anous methods 
are adopted, by difTerent (icrsons, in netting down the dimensions, 
&c. Some enter the oaks, elms, ic. separately in chill rent parts 
of the book, and others enter them promiscuously, having a 
column in which they siiecify the name of each tree. Some \alucrs 
estimate the quantity of cord*wof»d in the top of each tree, or in the 
tups of two or three trees taken togethur,; and others value the top 
of each tree. * 

i) 

The two following examples will serve to illustrate what has 
been said on the subject of measuring and valuing standing timber. 
The content of each tree was found by the Sliding Rule, and the 
learner ought to repeat the process, in order to make himself expert 
at casting by the Rule. 
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EXAMPLES. 


1. Find the contents of si \ oak tree.s, and the value 
of the timber contained in each tree, from the follow¬ 
ing dimensions and values. 


0 12 


5 \* 23 

0 15 

to -J 44 


Quarter 

G^rtt ttt 

InchtM 

i c t 

f 

8 ^ 

6 

121 

17 * 

18 

89 

151 

S9l 

91 

91 

28 } 

248 




toot ij Trve 

S* J. dm 


5 1 
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2. Required the oontents of ten trees, and the value 
of the timber in each tree, from the following dimen* 
sions and values. 


♦ 

i '*0 €j 

Tree* 

Sumt 9 the 
Treet, 

9 aitit of tht 
Top$, 

£• s, d. 

V 

^ *» 

on 

a “s 

<w 

ts.- 

*- te 

*34 

f -• 

C ft V 

r'*' 

yulue 

per 

foot, 

s. d- 

r atui of 
raefc Tree 

£• d» 

I 

1 

J 

Elm . 


5 

6 

42 J 

12} 

44} 

3 

1 

6 

12 

9 

1 O 

1 

1 

Ash . 


5 

0 

38^ 

11} 

36} 

3 

0 

5 


a 

3 

Pine . 


3 


36 

14J 

52} 

3 

6 

9 

3 

9 

4 

Fir . 


B 

6 

28 

10 

^9} 

1 

9 

1 

13 


5 

Beech ... 


1 

6 

39S 

16} 

75 

2 

6 

9 

7 

a 

6 

Sycamore 


3 

E 

26] 

93 

17} 

2 

6 

2 

3 

1} 

i 7 

1 

Poplar ... 


2 

c 

48 J 

12} 

54} 

3 

0 

8 

4 

3 

! ® 

Yew. 

1 

o 

6 

9} 

38'} 

,96} 

4 

9 

22 

18 


9 

Fir . 


2 

0 

32 J 

13} 

'm 

2 

0 

3 

19 

a 

10 

1 

Larch ... 


2 

c 

30| 

15} 

51} 

8 

6 

8 

19 

4} 

$ 

Total 

2 

12 

6 

— 

— 

— 

— 

- 

78 

11 

3| 


Note, Having described Hie methode of measuring and valuing standing 
timber, and in (he last Exaniplr, mentioned a vaiiety of trees, ti is pre- 
tttincd that ihis section cannot be licUer concluded than by a sitort descrip¬ 
tion of the natures, properties, and uses oftliese trees. ' 

Besides, it is absolutely necessary in order to become a valuer of timber, to 
be made acquainted wiili a few of the leading properties of trees, and tlieir 
compaiaiive luefulness. 
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A DESCRIPTION 

OF THE 

NATURE AND PROPERTIES 
Of some of the most useful 
TIMBER TREES. 


THE OAK. 

Tiik Oak stands at the head of all British timber*trees, as 
well for Its utility, as for its majestic appearance. It is slow of 
growth, but if permitted to stand, it arrives at a size equal, if 
not superior, to Uiat of an> other tree of the forest; and by the 
vast arms which it tlirows out on evciy side, it forms a miiss 
which fills the eye of the spectator, and impresses him with gi¬ 
gantic ideas ol Its inasci^linc strength. The oak delights most m 
a rich, strong soil, in»\vliich it strikes its root to a great depth. 
It loves hill}, better titan buggy ground, aad thrives best in large 
plantatiuns. 

Ihc uses to which oak is applied, are numerous* It is a lirui 

w'ood, endure all weathers, climates, and seasons , hence 

it IS used for po?t8, rails, wundow^franies, ca'iks, water-pails, carts, 

waggons, whcel-s[>ukcs, \c. In machinery, no other wood is 

equal to it, where a great stress is to be borne, as m mill-work^ 

and in water-works, it is inferior to none* It is also used 

for household furniture, such as tabic*!, bed-steads, chests of draw- 
* 

ers, ; hut it has actiinred its chief fame, in this country, by its 
use in ship-biMlding, being much superior to foreign oak ; and has, 
no doubt, contributed very materially to the naval glory of Oi*i> 
England. 

s 3 
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Some oak trees havtt arrived at an enormous sise. la Dr* 
Hunter*! edition of Eve1yn*s Sylva, is given a figure of the old 
oak of CowUiorpe, in Yorkshire, which measures 48 feet in dr- 
ctunfereoce, at a yard from the ground. About a mile and a 
half from Shrevdhury, there is an oak whose girt is 44 feet at the 
bottom, 27 at the distance of 8 feet from the ground; and it is 
414 tn height. In Hainault Forest, near Barking, in Essex, 
there is an oak which measures 36 feet in circumfurence. The 
tree has been known through many cminrics by the name of Paib- 
LOP. Mr. Gilpin, iu his “ Remarks on Forest Scenery and other 
Woodland Views,” says that the tradition of the country traces 
this tree half-way up the Christian sera. 

Some of our best poets have noticed the usefulness and remark¬ 
able longevity of the oak. 

Let India boast her plants, nor envy 
The weeping amber and the balmy tree. 

While by our oaks the precious loads ore borne, 

And realms commanded which those trees adorn. 

Pope, 

The monarch oak, the patriarch of the trees. 

Shoots rising up, and spreads by sjow degrees: 

Three centuries he grows, and three Ue stays 
Supreme in sutg, and in three more*deoays. 

Dktoek. 


THE ASH. 


<1 


Tbis tree generally grows tail and elegant, and makes a grace¬ 
ful appearance, when contrasted with trees of greater bulk. It 
gpowhes most in woods, but will also thrive well in goal soils, 
Igion open grounds. 

/ Tbere are few trees which excel the ash in utility; for its 
wood, next to that of oak, is employed for the greatest variety 
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of purposes. It may be pecubarly tepned the Autiandman^t 
tree ; for it is one of the pnncipal materials in making ploughs* 
barrows* carts* waggons* spokes, and felloes for wheels, and 
vanutts other implements for rustic use* It is also employed by 
the turner for dairy utensils; and at sea it is used for oars and 
hand-spikes. 

The toughness of its wood rendered it a favourite with the 
heroes of old* for the shafts of their potent spears; hence it is 
poetically termed **the martial ash.” Homer arms his heroes 
with spears of ash. 

From Pelion's cloudy top an ash entire* 

Old Chiron feird* and sharpM it for his sire. 

PopE*s Hokce. 


THE BEECH. 

I 

Tuis IS one of the most stately of timber trees; large woods 
arc wholly composed of it injsome parts of this country. It par¬ 
ticularly delights in a chalky soil, where it will flourish and arrive 
at a great size; although the land may have all the appearance of 
barrenness. , 

The wood of the bedch is brittle, and apt to decay ; but being 
of a (inc and easily wrought, it is used for a variety of do¬ 
mestic purposes. It 13 employed bv the turner and cabinet-maker ; 
the former using it for his larger a are, and the latter for common 
chairs, other articles of furniture. It can be split so thin, 
that It IS used for hand-boxes, hat-cases, book-covers, and scab¬ 
bards of swurdb. 


THE ELM. 

The common elm is a large Umber tree, of great beauty and 
utility. It grow* to a great height, and at the ume ttee, if 
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permuted* ex|i8nds eomfi^ mossy arms. It loves an open situation, 
and a black clayey aoiU 

The wood of the elm is hard and tough; and is used for a 
great variety of purposes. It is particularly serviccoble in 
situatiras where it is kept constantly wet; and is therefore 
used for ship^planks, aater-pi|xr8, pum])s, mill-wheels, &c« It is 
also employed for axle-trees* aheeUnaves, gate-posts* choppmg- 
blocks* &C. 


THE SYCAMORE. 

Tuis tree is of quick growth; arrives at a large size» and 
flourishes best in upon places, and sandy ground. 

Its wo<»d IS soft and very while; hcncc it is proper for the use 
of the turner, who makes it into bowls, trenchers, and other do- 
mestic utensils. In conM>qucncc of its lightness, it is also occa¬ 
sionally wrought up as cart and plough-timber. 


rME BLACK POPI^AR. 

The name of Hack seems given to this tree in order to di*»tin- 
guish It from the vhUe poplar ; for Us leaves arc ^^bcautdul 
green, and the tree has nothing daik m its appearance. It loves 
a rich and moist soil ; it arrives at a great sue * and is one of the 
tallest and most stately to he seen, when lull grown. 

The wood of the poplar is tougher and harder than fir; and is 
frequently used instead of it, for laths, })acking-buxes* roofing, 
Aoonng, &c. 

The •white poplar docs not arrive at so large a sj’c as the black. 
It grows best in moist situations; and is very conspicuous fVoin 
the whiteness of its foliage. 
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THE ALDER.’ 

The alder flourishes best in boggy situations, and by the tides 
of rivers, &c. It sometimes amves at a large nae; it is, how¬ 
ever, chiefly used in this country for poles. Virgil, in his Georgies, 
tells as tliat by hollowing its trunk, it was anciently made into 
boats or canoes. 

The wood of the alder will remain long sound under water. It 
IS employed for pumps, uater-pipes, piles, &c. It is likewise used 
for shoc-hccis, clog<^, and turners* work. 


THE WEYMOUTH PINE. 

This tree is a native of North America, where it is called the 
** white pine” It frequently arrives at the hc^ht of 100 feet; 
and IS therefore preterred to the rest of the pine tribe for tha 
inasth of large ships. Our men of Ttat are generally furnished 
with masts of this s|)ecivb of tree, from the timoei-yards of Nora 
Scoiio* 

Lord Weymouth introduced it into this country; on which 
account it is gcacrttlly ^ndwn by his name; and has for some time, 
been a great favourite >vith planters. 




THE FIR. 

LiNKatus considers all the flr tribe to be only different species 
of the pine. Some of them grow best on mountainous situations 
others prefer bogs and swamps; and they alone often compose 
exten^le Moods, clothing barren and desolate regions, unflt for 
human culture. 

Many species of this tribe, are now become common in our 
plantations. Of these I shall only mention a few of the prin¬ 
cipal. 



m A DESCBIfTION (PABT IV.) 

TTit Scotch Fir grows naturally in some parts of the High¬ 
lands of Scotland; and also upon the mountainous parts of 
l^orway, Sweden, and KuHtiia. The lir grown in the native 
forests of Scotland, U good, but ailbrcls a ver> sciintly supply ; 
consequently the greatest part of what is consuincil b} iis« is 
brouglu fiom Noruuy, and the:AcountrJcs bordering upon the 
Baltic. 

No wood iff at present used amongst us in such quantities as 
the fir; which under the name of dtul^ employed alxuit InuUl- 
ings, for boards, plank**, Ix'ains, rafters, joists, he. 

Fir IS also used for the masts and \ards of hhiju; and from it 
w'e obtain the importnn: productions of turptniu.i, Ur, and piich. 
It may, therefore, be called the Muttufs^ /ru*, with as imuh pro¬ 
priety as tlie odk. 

The Spruce Ftr is a native of Norway ; and Is said to afford the 
white deal. From the green tops of this tree is made the anti- 
acorbutic beverage culled ** Spruce-I)eer/’ 

Tfie Silver Fir^ grows in Norway and Gel many; and from its 
trunk the yellow'deal is said to be procured. It alsoviclds great 
abundance of tar. 

The Ijorch Ftr is a native of the Alps and ApjxMnncs; and 
for lieauty and durability of wood, it greatly surpasses the 
Scotch fir. It IS now become a great /dvpuritc in this country , 
and thrues vtell oq barren and sandy soitir. In ^utne countries 
ships are built of this wood, which are represented ns pioving very 
durable. The larch is remarkabl> resinous, und from it is obtained 
Venice turiKntme. ' * 


THE BIRCH. 

There arc four siiccies of birch. The common birch-lrec 
may be cultivated upon barren land, wftre better trees wiU 
not grow'; for there is no ground so bad as not to allow this 
to thrive in it. It will grow in moist springy laud, or ni dry 
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gravel, or sund, where there is little surfaep; hence persons who 
arc m pohse«<;ion of poor land, cannot employ it lietter than by- 
planting It with these trees. They have sometimes been planted 
upon ground that produced nothing hut moss; and in nine or ten 
years after planting, have been sold for ten pounds per acre; and 
the aftcr-prodiire greatly inereaiild. 

' The flood of this tree is used by broom-makers, hoop-benders, 
and turners. 


tup: yp:m'. 

The }e\\ is a native of this country, and is found in rocky and 
innuntnmoutt situation's. It is frequently planted in church-yards, 
proluibly on account of its being an cver-green. The leaves arc of 
a poisonous nature; Imth horses, cows, and children have died in 
consequence of eating them. 

This tree is rcmaikablc for its toughness and elasticity ; and is 
celebrated for the purposes to which its woihI w'as anciently ap¬ 
plied in making that 'mos^ formidable weapon of our*ancestors«—- 
the loftgJwxr, 

Th' elastic >cw, whose distant w'ouncf 
With England'^ rivals heapM the ground. 

William's Miscellanies. 


The wood of the yew is at present valued by cabinet-makers 
and inlaycrs on account of its beautiful red veins; and it is alsoa^ 
goiSd material for flood-gates, axles, cogs for miil-wbcels, and other 
workM^cre strength and durability are required. 

Th^^w seldom grows to a grpat height, but sometimes arrives 
at an amazing*thickHpiiff of trunk. 

In Darley church-yard, near Matlock, in Derbyshire, is a yew- 
trec» whose circumference is 33 feet. 



A DESC&IPTION 


(PABT IT.) 



THE HOLLY. 

Tux holly is an ever-greeni and a native of the woods in this 
country; where it sometimes arrives to the height of ?0 or 30 
feet. It is, however, more usualljiscen in gardens and hedge-rows, 
in the state of a shrub. 

The wood of a full-grown holly is valuable. It is the whitest 
of all our hard woods, and is therefore used hv inlayers , and it is 
sometimes stained black, to imitate ebon). It is also excellent for 
the uses of the turner, carver, and milUn right; being extremely 
inn and durable. 


THE BOX. 

The box is another e\er-green tree or bhriib, which is some- 
times met with here in a wild state; but more commonly in gar¬ 
dens and plantations. A strong shallow soil, of the lime-stonc 
kind, seems to suit it best. 

The wood of the box is of a pale }cl1on colour ; and being very 
hard, smooth, and solid, it is much valued for various purfiofies. 
Mathematical and musical instruments arc 'nadc of it; also knife- 
hondles, combs, sb ittles, &c. It is the UUly tree whose wood is 
serviceable to the engraver. 


Havivo described the natures, properties, and uses of most 
of the trees found in our woods and plantations, I shall conclude 
with the following extract from Mr. John Takers Survey of the 
Agriculture of the North Riding of Yorkshire, a that 

abounds with useful and just observations 

** Most people, I think, concur in this pfi||bt, that for the last 
half century, the wood in this kingdom has been terribly on the 
dedine. 
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That (gloomy prohpcct i8 now become Irememlous, and suf- 
tuicniij visible to a\iakeri the fears of evcty thinking person The 
axe IN often heard, but the planler is beldom '^een. Let us cast our 
tlu)iii;Ius towards the future suppoit and uelfare of our nnvj—our 
lolc protection !—and must tremble at the continual disappear- 

aiKi of our oak. ^Somc sfieedy^iclhod must l)e adopted to remedy 
N^flus great, lulioiial c\il; or, besides the danger from licrcc external 
foes, wc must dLlerininc to go barefoot. ut should never think ot 
looking to foreign counines for a tonstanl supply of oak-baik to 
:an our k.ilhcr, Let Uriuuu help heiself ' 

hach nohleman and gentleman should insert, in the agreement 
>Mlh his tenants a danse to eoinpil them to plant and protect, in 
tiiC coimrs ot ihe.r te Kls, and u|K»n pieces of naste ground, a 
(lU’n nuinlier of good imk^elni. and ash-trccs, anniiaily These 
tra>s!uiuld be found hv thelandloid, and he should enforce the 
htirorinaiuc of this clause as ruuil) as the payment of the rent, 
tiKu will tlk rising ^^nciatiou have cause to bless the wisdom atul 
polity of iht [ire&ent age ” 
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MISCELLANEOUS aUESTlONS ‘ (PAST IV.) 


SECTION IV. 


MISCELLANEOUS QUESTIONS 

COMCCRNIKO 

SOLIDS. 


1. What is the solidity of a cubical stone, whose 

diagonal is 30 inches > Ans. 954.'5 p415‘l. inc/iis. 

2. The length of a parallelopipctlon is 10, its breadth 
6’, and its depth 4 feet; what is the length of a similar 
parallelopipedon, whose solidity is tiiree times as much ^ 

Anx. 14 422iy/(>c/. 

3. The altitude of n cylinder is 20, and its diameter 

10 inches; what is the altitude of another cylinder 
whose solidity is twice as much, its diameter being 30 
inches? Am. 4J iwc/um. 

4. The diameter of a legal Winchester bushel is 18^ 
inches, and its depth 8 imlies ; wh.it is the diameter 
of that bushel whose depth is 7 ihc|jes? 

Ans. 1 9.77733 inches. 

5. Two men bought a conical piece of timber, which 
is to be equally divided between them, by a plane pa¬ 
rallel to the base; what w ill be the altitude of each 
part, the height of the cone being 21 feetycnd the 
diameter of its base 3 feet () inches 

Ans. The altUude the upper part is I 6 0’6771 feet ; 

^ and that of the loner part 4i.3'322\) Jeet. 

6. Each side of the greater end of a piece of timber, 
in the form of the frustum of a square pyramid, is 5 
feet, each side of the less end 2 feet, and its p^endi- 
cular altitude 15 feet; itisiequiredtodivide it equally 
between two persons, by a plane parallel to the ends. 

Ans. The height of the part next the less end is 1 0.25709, 
and the height the part next the greater end is 4.74291 
feet. 
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7 . A gentleman has a bowling-green, 500 feet in 

length, and 300 feet in breadth, ^ich he would raise 
1 foot higher, by means of the earth to be dug out 
of a ditch with which he intends to surround it; what 
will be the depth of the ditch, if its breadth be every 
where 9 feet? Ans. 10.18744/ee^ 

8. What must be the diameter of the bore of a can- 
^non, which is cast for an iron ball of 361b. in weight, so 

khat the diameter of the bore may be | of an inch more 
'than that of the ball ? Ans, 6.4747 inches* 

9- If a heavy sphere whose diameter is 8 inches, be 
put into a conical vetsel, full of water, whose diameter 
is 10 , and altitude 12 inches; it is required to deter- 
mine how many cubic inches of water will run over. 

Ans 210 17722 cubic inches. 

10. A cubical foot of brass is to be drawn into wire 

of an inch in diameter, w hat will be the lengtli of 

the W'ire, allowing no waste m the metal 

Ans. 31.25217 miks. 

11. How many 4 inch cubes can be cut out of a 12 

inch cube ? Ans. 27. 

12 The length of a piece of square timber is 12 
feet, and its solidity 4S feet, what will be its solidity 
when It IS made into tlie greatest cjlinder possible? 

Ans. 37.6992 feci. 

13. A farmer byrfowed part of a hay-stack ot his 
neigliliour, w hich^nuMsured 8 leet every wwy, and paid 
him back l>y two c'qu.d cubical piePcs, each side ol 
which measured Meet: finerv, was the lender fully 
paid ? Ans. lie was paid only ^ part. 

14 *A piece of timber is 20 inches broad, and I 6 
inches thick , at what distance from the end must a 
section be made, «o that the part sawn off may mea¬ 
sure exactly 5 cubic feet? Ans. 27 inches. 

15. A ship’s hold measures 120 feet in length, 33 in 
breadth, and 6 in depth ; how many bales of goods, 6 
feet long, 4 feet broad, and .3 tcet deep, may be stow¬ 
ed therein, leaxmg a gang-way, 3 feet broad, the whole 
length of rile hold ? Ans. 300, 

T 2 
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l6. The diameler of a circular island is 300 feet, 
and it is surround^ by an oblique-sided moat; how 
many cubic yards of earth were dug out of it, the 
breadth at the top being 10 feet, the breadth at the 
l)ottom 4 feet, and the perpendicular depth 8 leet ? 

jIus. ‘2011) ().')‘244 cufnc yards. 

17- Siippo«e it be found, by measureroent, tliat a 
man of war, with its ordnance, nggiug, and appoint¬ 
ments, draw's so much water ns to displace 5 )0n()cubic 
Icct of se.n-w ater; required the weight of the \es*el. 

Alls. J a71 f foils. 

18. The length of a cslindrica! piece of timber is 1 > 
feet, and its diameter 4 teet; what will be its solidiiv 

a 

when hewn into a sqii.ire pii^m ^ Aiis. 120 firl. 

IJl. How many bnel\s, each S luclu's long, t inclies 
broad, and 3 inches tiiitk. will biuUl a wall 200 lu't 
long, 10 Icct high, ajid I loot thick 

Jus 'tnOOO 

20. VVhat IS tile weight ol a ('i«t non (aiiiioii-li.d! 
whose (bamelcr is 4 inches ? Aiis s) jiimnds 

21 The hall upon the top of St. I’aul’s church, in 
Leeds, is .3 feet in di.imetci, and it is covcied with 
copper of an inch thick ; icqmred the \aliic of the 
copper, at 2 a. 3,b/. per pound avoudiqiois 

Jii,s C; Us. 

22. Wh.at 18 the weight of a bomh-diell, oi hnllow 
sphere of cast iron, whose inside diapietei is () iiuhca, 
and the thickness of the metal an inch and a hall ^ 

Alls. 140 47 J f) 

2.3. The length and breadth of the giealer end of a 
mill-hopper, in the foiin of a piisnioid. are 4('>M!id .30 
inches, the length and breadth of the less end 10 and 
6 inches; and its perpendicular altitude.3f)nH'lus, how 
many Winchester bushels will it hold, 2lo0.42 cubic 
filches making a bushel > Ans. 8 .03780' (iiislu'ls. 

24. A tree whose length is 28 feet, girts 45 inches m 
the middle, w'ith a rope 1 inch in diameter; requiied 
its true girt, and likewise its solidity, accoiiiing to the 
quartei-giit method of measuring timber ; the length 
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of the rope w'hen extended in a right>line, being equal 
to the circumference of its centre, when formed into a 
■ circle, in taking the girt of the tree. 

Am. I'he true girt m irl.S58364f inches, and the solidily 
21.2^31 r)7 feel; hence appears the propriety of gifting 
trees nith a small siring, o> with a measuring^tape. 

23. A leaden pipe H feet in length, weighs lOOlb. 
.jvoirdupois; required the thickness of tiie lead, the 
/iameter of the bore being 2 inches. 

Ans. .2408 of an inch. 

2(). Required the thickness of the shell of a hollow 
sphere of copper, weighing .8 lb. avoirdupois, so that 
being put into common water, it may be just imuuTsed 
by its own weight? Ans. .1042 of an inch. 

27 . The bore of <i syringe which bolds one pint, 

wine measure, is 1*. incli in diameter: what is the 
length ot the juston? Ans. I().33yii6 inches. 

28. It a balloon contains 1000 yards of silk, ^ of a 

yard wide; what ia its diameter, admitting it to be a 
perfect sphere ? Ans. 15.45095 yards. 

29 . A hollow sphere of ebony, whose diameter is 18 
inches, Is found to ^i^k just 0 inches in sea-water; le- 
qiiircd the thickness of the shell. Ans..647S33 of an inch. 

30. One ev'ning*! chanc’d w'ith a tinker^ sit. 

Whose longue lan^ g“-Mt de.d too fasirfor his wit; 

He talk’d of his ait with abundance of mettle; 

So 1 ask'd him to make me a dat-bottooi’d kettle: 

Let the^top and the liotUnn diameters be. 

In just such propoition as five is to thiee ; 

TweKe inches the depth I propos'd, and no more; 

And U) hold in ale-gallons seven less than a scoie. 

He promis’d to do ii, and straight to work went; • 

Hut w'hen he had done it, he found it too scant; 

He alter’d it then, but too big he now made it; 

Fur though it held right, the diameters fail’d it: 

Thus makitig it often loo big, and too little. 

The tinker at last, quite spoiled his kettle; 

But he vows he will bring his said promise to pass, 

Or he’ll utteily spoil every ounce of his brass ; 

r 3 
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Now, to save him from ruin, I pray find him out 
The diameter's length, for he’ll ne'er do't I doubt. 

Ans. The bottom diameter is 14«.6’40098, and the top 
diameter, 24 4001 (i3 inches. 

Thi$ nmenioii? r)ueRiioii vr«», 1 ftrti vTopoiei* m Uic I adifa’ 

Dtar>» for ilic >r»r 1711, 


r A K T \ 


ARTIFICERS’ WORK 

'1 JiC Attificer!) whose woths me here to be treated of. me 
Itnrklayers, ]\lasonti, ('arpenti is, and Jotneis, Stale/ 1 
and Tilers, Vlusterers, Tamten, Oliizurs, Pluiubni. 
and Pavers. 


The content's of the works of all artificers, whethci 
superficial or solid, mu't be found by the Hulc' given 
in llie toregoing Prolyltnis, for the lesfiective figures 
This ought to be particularly alteiuled to in taking the 

dimensions. 

1'fie following Rule, which should be got by he.nt, 
j> better 'adapted for Vioss Mnlnvlicatiou, than any 
other 1 have seen ; and a* It? fouiths make J thud. !•,' 
thirds 1 second, 1^? 'ecoinU 1 inch, and ItJ inthes I 
foot; these numbers, when not too huge, may he more 
exp.editiou.sly turned into the higher denom mat ions by 
the Pence Table, then by di\id.iig them by 12. 

RULE. 

Feet niuhiphed into feet give feet. 

Feet multiplied into inches give inches. 

Feet multiplied into seconds give seconds. 

Inches multiplied into inches give seconds. 

Inches multiplied into seconds givfl thirds. 

Seconds multiplied into seconds give fourths. 

The measures chiefly used by Artificers, are con¬ 
tained in the following table: 
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12 inches 
144< square inches 
<1 square feet 
(j.‘j s(juare feet 
100 square feet 
272 { square feet, or 
.“lO} stjuare yaids 



)>niake-^ 

ll 


1 lineal foot. 

1 square tbot. 

1 square yard. 

I square rood. 

1 square. 

I square rod, pole, 
or perch. 


ytttr Ab iht ii\)n>her'-i?I u ra'Iior troub!i>B< me (« divide bv, h ii» lui- 
tomaiv. III pr^ciice, to divide by 274, omitting ilii boi if ituE be itor 
1 holl^ht coirtd enotuh, roiutri ilu ^ inti* deiiinalf i or^tUuce ilic diritur 


!oih»' I npiopd i.Bi Uofi-, atici muliiply the content in ftet h> 4, iiid f'l- 

4 


Tide iht pr<w*uot by lOsT, and tin ^ill be the number of ftidi sought 

% 

ihvidt Mil u inn Midi r, il aiiv, b) 1, and ttie quotient will be tlu let t« 

I Ik i<»d nf squall. tnM, j» Mie square "I 1 ' ^ feet but in somt* ,>la< r* 
' lik i‘tnEr 3 i ^ V* •q'’jrt b et. 


lUUCKL.WEUS’ WORK. 

liiiikl.iyers generally compute their woik by the lod 
of 272 ’ sijitaif feet, and at the rate of a brick and .« 
bait tim k . consequently, if a wall be moie or less in 
thickiievs liMii tills stanilanl, it mu^t fie rednreil to it, 
in (be lnllow!it_r inainioi Multiply the fiiperfiiial con- 
tonl of the w.ill, <11 feet, by tlie number <51 half brick> 
Mhuh It IS ill iliukriess ; and J of tiie pioduct will be 
the <ontt lit sought. 

In vonie placts, b<u\e\ei, luick-woik i'l nieasuretl by 
the rbod of b.'f square Itct; that is, 21 feet in lenjrlh, 
and H Kit hijih , and then no regard is paid to the 
tliiikness of the wall, in measniing, as the pi ice of the 
woikniansliip is legulated accoiding to the ihiikness. 

Vfirt'I. Intak.nj Hip tlimon^innn of a 6uifdi»^, miasure htiK round tht 
outside and haM louiid the t^^lde , and the s'liii of tiuse two wilt be the tr«< 
« ontpasB of the building. Oi,4 times the thn kness of tlic whII taken from 
ilie whole compass, on the outside, nr added to the whole compust within. 
Will give 1 he true CfMiipass , wUith muliipiv hy the heiitUr, and the prodiu t 
will bi tin inptrftcial innteut of ihi walls, and if the breadth of the liuitdinf 
be rnuliiplied by the lu i^ht ul one gable^ci.d, you will obtain the canient of 
b 0 >h the gable edds. 
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In some placet It u cuslomnry to take ttie whole compaut on the ouUKlef 
in onkr to make an allowance to the workmen* for the trouble of (urninf 
the corners I but this should not be done lor both workmanship and mate- 
riaU* except spccifled in the agreimciit * but (or workmansUtp only. 

Ifthe workmen be ullowid to much per >uid* limul measure* fur the cor¬ 
ners, whuh IB the custom la tome placis, the true compass of the buildmji 
ought thin to be takm fur both workniAnshtp and materials, 

t When Ibo height of a bcnlding m iiniquul, miftsure a piect round thr 
bottom, so us to mukc the upper part all ni one hvight, and iii doing tins, 
holes mut) be due in the ground, to eiiahle you to take your diniensione in 
the louiidation. |gveral altitudes of the holtom part must he t.tken , and 
tluir sum ihvidid by their number, tna^ bi ionsidered as a nifuu ah rude 

1 In most buildings of two or more stones, Llie walls lUcn in ttrek- 
uess, toward* the tup, and this dimiiuiiiun ^civ r. liy consists of halt u bru k, 
iniHthstnry. IhetliKkness is set off on iW* iiuide, and (oritiiMinl\ in a 
plai e wiirrc the floor will be (aid ; a contrivance by wliicli the set tji is i on- 
ceah d 

1 he Slones that arc of difft rcMU ihic I* uc^scs must he nieacuied paruu'v 
except by .i(;reciui lit, one pm t be hllnw^d lor lilt wlutK,wl)uh i* iiui oiun 
the case 

When the walU of a building are o! dilfeient thicknesses, the upp« r iuidiis 
are broader thuiiihe lower ones, hcnic a sci-q//ini*\ be di^covciet , alitiuugh 
the walls be p'abtercd and tiie floois laid. 

4 JloQTS and iTjnii'ywf inuil alwa\s be deducted for maienaU, if iht't lu no 
stipulation to the contrary , but for workmanship, tliese d' (ions ait svl- 
doin made, extepi the doors and viudows be ctry numerous, as in wuik- 
frhopfe, &c., or larger than t)ic usual sizt, as in shop-froiiti, &.r 

In these (Eisi's v<e Surveyor must exiurtea discretionniy judfiinnt, (or 
tilt windows of building* vary so much in size and numUr, ihai no special 
Hub tan be given. 

b. if a cfuiRuei/stand b> iisctf, without any party wall licins joiiud to ir, 
tdkt the girt, in the middle, for lilt Ungiti, and the height itif^tory foi 
the breadth, hut if the chimney-hack be n party-wall, and the wail In nua- 
• uicti by iistlf, yuu must girt tlic c luinncy round, to the wall, on e.it h suit, 
for the length , and take ihe breadth thesamt ns ticloie. 

When a chmmy is wrought upright fiom tlie fnaurfe-Crtc to the ceWin;;, ihe 
tliK kness of *he whole, is general'y considered the same as iliat oi tin jnnihs, 
and nodediution is ever made for tfu vacancy hctwein the flimr and the 
man/V-ricr, bicaust of the gathering of the triast and wings, lo mukt ruoin 
for the hearth in the next story, 

Ckiinaey sfta/tsabove the rtiof, aremeasuied by girting ihemi in tlie middle, 
for ihe length, and taking the liciehi for the hicadth, 

Thtir thickness Is generally accounitd half a brick more ihan it iv in 
rea*it> , in consideration of tlic plaiiiriiig and si affolding. 
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6 In inmc plAtCA doubU’ meusure, for woilcroanslup, it Allowfd for cJiim- 
til cuiit«*qiienc£ of llieir being tiiort troulilefnnie to be made than tlie 
oiher pint of ih^ building , and in othert they are done at lo mu( h per ynidi 
lineal mcniure, or nt so muth per piece. 

Ii It also iusiomary, in niORt foi brnklavert, to charge lo mu(h 

extra for tvtry art h they turn , and this chaige it re^'ulaieil by the S'lc ol the 
arth. They alto make a difference in the priie between an letide and .in 
ouuide arch, charging ieti for the former than the Utter 

EWMPLES. 

1. The length of a wall is 86 feet 9 inches, its height 
12 feet () inches, and its thickness 3 bricks ; liow many 
fctiiiulard lods of brick-woik does it contain * 

9 

Btj Decimals. 

Tct't 

8() 7.'> length. 

12 .> height. 

_ _ o 

i3:iT5 

SbT'i 

JOS 1:37^') 

() 

272 }‘J 1()8 7-'»0(7 Jods, CC-t Jt. 9 tii the aunvei. 
1<K)|. 

L’llf i\maindcr. 

By Cross Mu/hjilication. 

htrt Inrhra 

so 9 

12 6 

Toil 0 

4.'J 4 C)" 

1084 4~6 • 

() 

8 0 

272)2 lb’s 9 rods,ft Qin the answer. 
1904 


2f)4 remainder. 
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2 . In taking the jdimenaions of a cottage, I find that 
half the compass, on the outside, is 40 fept, half the 
compass w'ithin 37 feet, the height from the foundation 
to the eaves 9 feet, the height of the gable>end 5 feet, 
and its breadth 18 feet; how many roods of brick¬ 
work are contained in the building; deducting for a 
door, which measures C feet by 3, and a window 
whose height is 5, and breadth 4 feet ? 

A ns. 11 roods, 52Jeci 

3. The circumference of a circular building at the 

iron foundry of Messrs. Fenton, Murray, and Wood, in 
Leeds, is 941 feet, and its height, from the bottom to 
the eave-!, 4 p feet (J inches ; how many rodcU are con¬ 
tained in the wall; deducting for a door who'-e lireadlh 
is 12, and height 14 feet: for QG windows, each of 
whicii measures (i feet 7 inches by 4 feet ; and for 1 !• 
window 8, w hose heights are 9 feet G inches, and breadths 
5 feet 4 inches? iSj ,o(x/s, 

4. 1 he true compass of a building, two stones high, 

ts 120 feet G inches; the height of the lower story la 10 
feet G inches, and the thickness of the wall 2 bricks , 
the height of the upper sioiy is 8 feet 3 inches, ami 
the thickness of the wall 1,J biick ; tfie gable-end mea¬ 
sures 20 feet in bieadth, and S feet in height, and is 
1 J brick thick ; what did the brick-work cost at 1 
12.y. pe*" s« Mulard rod ; deducting f^r G windows in the- 
lower > ^, each of winch me'isuie;: 5 feet b’ inches by 

4 feet 3 iiuhe-, and a door whose height is (i feet () 
inches, and bieaclih 3 feet 9 inches ; and foui windows 
in the upper story, who>>e climen'icuis aie 4 feet 9 
inc-lits by 4 fcti 3 inches r Ans. £ 13G Gi. 9c/. 


MASONS' WORK. 

All kinds of stone-work belong to Masonry ; and 
the measures generally used are the lineal foot, the 

square foot, the square yard, the square rod cjf 6‘S feet, 
and the cubic foot. 
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Carved mouldings, &c. are generally measured by 
the lineal loot; and ornamental work, such as arches, 
architraves, friezes, cornices, chimney-pieces, &c. by 
• the square foot. Also all looted or cleansed work is 
hieasured by the square foot; viz. door-posts, window- 
jambs, flags, steps, &c.; but rough flagging is generally 
measured by the square yard. 

Walls are sometime-j measured by the square yard, 
and sometimes by the rood of bVt square feet. 
j Columns, pillars, blocks of marble or stone, &c. are 
measured by the solid fool ; and sometimes the contents 
of walls are found in the same measure. 

Solid measure is cliiefly used for materials, and su¬ 
perficial for workmanship; in some place«, however, 
masons are paid so much per rood, tor workmanship 
ami materMls; and the price is regulated by the thick- 
IIes^ of the wall. 

Mote I The dimensions of stone butLlntff^ arc tu^en in the same manner as 
in Bricklayers' Work , anti deductions must be made (or^dotiri, irmdovs, he,, 
fxte|*t lilt agreement proliibiU It. These deductions, however, ought only 
to he made foi maicnuls , as the workmen are fully entitled to receive piy 
b*r the vttiole .ts walling, in coubcmit iicc of Uu trouble of fixing the window- 
jamhs, hi., 

ill incisurtng lo'tii’fl or cleansed fronts, the doors and windows must be de- 
Huctid , as the price of the workmanship, in these cases, la too considerable 
ti«r lli« 111 bt II cludt d 

4. 1 be walls of the iippt% stones of buildiiiRS are. In gcn^I, not so thick 
as ihoso ol the l-wer sUtrhs , but the price for the workmanship is common* 
ly till same, in llie miinilci ation of the trouble of scaffolding, and the labour 
III CiirrN ing up the matci lals. 

Ill some places it is customary lo measure door-posts, mndow jambs, steps, 
he, by the cubic fool for the materials, and the suptrfif lal fool, for the work- 
mnnslnp, and in others, so muih pir superhcial fool, is charged for work¬ 
manship and malcriaiR; and in lakinu the brea-Hh, or girt, the tape is made 
to ply close ovtr every pan of the sione that has been tooied, except il appear 
that ihc workmen have intmtionfl/fy louled more than is necessary ^ 

* The li ngih ol a cirmlai windnw-hcad, or door-htad, is found by taking half 

the sum of the grcaitr and kis arches. 

4 In making the notefi in the window-janibs, for the frame of the window, 
some workmen are in the habii of looting or chiseling the jambs further on 
the inside, than the window-frame requires, in order to make the work mea¬ 
sure as much as possible; few architecu, will, however, allow more Uian 9 or 
4 inches for both sidek of the notch. 
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s, m«ke the tapt ply cIm« over them in the 

from (he top (a the hottom, for the length and take ihc length of a 
^lepfor the breadtli. (Ir» tf ilko aveps be all of one aitCt multiply the area of 
one atep by the number of atcpi. 

The andc and (he hzadmgiought alwaya to be measured by themsetvea, 

4. All the pant of oriiumeuial troiiiispierca iiiuii be mcaaured sepaiately 
vi£. pftniAi, dadoi, cu/amas, arcAUrapei^/riraea, comicrs, prc/imead, 

dtc. A,c. 

7 It IS custonury, m tome places, to allow double measure f'^r all kinds of 
rircttUr wo''k, such aitjfUndriia^ or conical nra<far prdimmlf, ntchrU 

door or vindotc^kiaHs, 9tc, , and also Cor tormees, featherfd gabUt, Uc , in ntla r 
places, onK the area and half the area aic allowed ; it it much liettcr, how- 
«*vtr, in proportion the piice to the workmanship, and take the r>«e tneatuie- 
ineiit 

It IS aUo i ustomirv, in most places, to pn) the workmen so mut h per tard 
lineal, tor tie trouble of turntni. the comers of buildings and litwing ilie 
stones in a proper manner (o form these (otiiers. 

If thi (oriirri be formed by looUd or tleaiised rrmu, they ninsi be mea¬ 
sured separately, and added to the tooled or ckanstd woik. In this rase no 
o her ch.in;e oucht to be madi fur the coincis. 

It may likewise be observed, that masons are generally allowed something 
extra, fur the ttouhU of turning arches 


EKAMI*L£S. 

I. The leniTth of a w.ill is 86 feet Q itches, its heifjht 
10 <eet 6 inches, jind its thickness 2 feet 3 inches ; re¬ 
quired Its siiperHcies and sululit}’< 

# 

Elf DecimaLx, 

fuet 

86 75 length. 

10 5 height. 

4^75 

8675 

910.875 superficies. 

2 2.5 thickness. 

4554375 

1821750 

1821750 

2049.46875 solidity. 
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Bif Crost MuUijdicalion. 

F0et iHcheg, 

86 9 length. 

10 6 height. 

W ~S 

910 10 6 superhdes. 

. 2 5 0 thickness. 

1821 ^”0 

227 8 7 6'" 

2049 5 7 6 solidity. 

2 . The length of a flight of Yorkshire-stone steps is 
10 feet 6 inches, and their breadth 3 feet 9 inches; the 
landing measures 3 feet 3 inches by 4 feet 6 inches; 
to what do they'amount, at l.v. ()(/. per square foot, 
for workmanship and materials? i4«.v. £.5. 10 s. 3d. 

3. The side of a square pillar, of Poitland-stone, 

measures 1 foot 9 inches, and its height 7 feet 6 inches ; 
what is the value of^ pillars of the same dimensions, 
at 5s. 9d. per cubic foot ? Ans. ^ 9 . ]2.y. 5d. 

4. I’he circumterence of the base iff a stone column 

measures 6 feet 10 inches, the rircimifeience at the top 
3 feet 8 inches, and the slant height 9 f*^*-*^ inclu's ; 
required the expense of cleansing or j)oli.slnng tlie con¬ 
vex surfaces of 4 such columns, at 1«, ^d. per square 
foot. Alls. £16 19s- 11 

5. The threshold of a door measures 4 feet 6 inches 
in length, 11 inches in breadth, and 5 inclies in thick-* 
ness ; the head is 4 feet 11 inches long, 1 0 inches broad, 
and 7 inches thick , each jamb is 6 feet 5 inches in 
height, 10 inches broad, and 7 inches thick; how 
many cubit^feet of stone do they all contain } 

Ans. 10 Jt. 4 in. 2 pa. 

6 . A window-sole measures 5 feet 10 inches in length, 
and 15 inches in girt; the head is 5 feet 8 inches long, 

u 
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and girts 11 inches < the tieight ttf each jamb is 6 feet 
4 inches, and the girt, including S inches for the notch, 
1 foot 2 inches ; what will be the expense of tooling 
the soles, heads, and jambs of 8 such windows, at 
7rf. per square foot ? Ans. £6. 7s. 2}d. 

7. The mantle-tree of a fire-place measures 6 feet 3 

inches in length, g inches in breadth, and 6 inches in 
thickness; the height of each jamb is 4 feet 9 inches, 
the breadth 9 inches, and the thickness 6 inches ; the 
length of the slab is 6 feet 3 inches, and its breadth 2 
feet 6 inches ; the two coves are each 4 feet 9 inches 
high, and 9 inches broad ; the chimney-piece measures 
(i feet 9 inches by 6 inches; what did tlie marble cost ; 
the jambs and mantle being atd^4. 10s. per cubic foot, 
and the coves, slab, and chimney-piece at 12s. 6d. per 
square foot> ^ Ans. £42. 18j. 

8. Farnley Chapel, in the Parish of Leeds, measures 
<)(> feet 8 inches in length, and 32 feet 7 inches in 
breadth, on the outside ; its |>erpendicular height from 
the foundation to the ridge, is 32 feet, and from the 
foundation to the eaves, 22 feet 6 inches; and the 
thickness of the wall is 2 feet; how many roods of ma¬ 
terials are contained in the building; taking its true 
c*omp3‘-s, and deducting for 7 arched windows, whose 
heights, fioni the sole to the crowi; or middle of the 
arch are 11 fett 8^ inches, from tin sole to the spring 
of the aich, or where it begins to turn, 9 feet 4 inches, 
and breadtiis 4 feet 9 inches; and for an arched door, 
whose height, from the tineshold to the crown of the 
arch, is 9 feet 4^ inches, from the threshold to the 
spring of the arch, 7 feet, and breadth 4 feet 9 inches.^ 

Ans. 66 roods, 23 feel. 

g. A cloth-mill, at Armley, in the Parish of Leeds, 
measures 19 ^ feet in length, and 32 feet in breadth, 
on the outside; its perpendicular height, from the 
foundation to the eaves, is 35 feet, the height of the 
gable-end 8 feet, and the thickness of the wall 2 feet; 
how m^ny roods does the building contain ; taking the 
true compass, and making deductions for 2 doors, one 
of «tuch measures 9 feet 6 inches by 6 feet, and the 
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Other 9 feet 6 inche$<||||| 5 <br 69 windows, whose 
dimensions are 7 feef o inthes by* 4 feet, and 78 win¬ 
dows, each of which it 7 feet in height, and 4 feet in 
breadth ? Atis. 179 roodi, ZO\Jeel. 


A DESCRIPTION 


or 

Portland; Yorkshire, and Purbeck Stone; 

Al^p ALSO OF 

VARIOUS KI\DS OF MARBLK, 


The learned and inp^mou^ Mn Robert Boyle observes, lh*it 
t com[>cient knowledge of the stones used in budding* is of ihe 
rcaicst importance; one stone dug out of a quarry being found 
ui mtHildcr away in a few winters while another will brave the 
weather ftir many ages. The same author adds, timt although 
some stones will decay in a few' years* others will not have attained 
their tub hardness m hal^a centur}. 

FacE-siONh is ver^ much used in building. of a sandy 

nature, and may lx* cht froeiv in any directim^^ hence it derives 
Its name. It is generally ol reddish, vellowiah, whitish, or greyish 
<olour; and is somctmies iniUcd wuh small |)articles of mica, or 
vestiges of shells. 

There are many excellent quames of free-stone in England. 
Thoae in the peninsdla of Portland, in Dorsetshire, and m the 
vicinity of Leeds, m Yorkshire, arc the most celebratcfL 

PouTi.ANU-siONi:. IS of u sott nature, w hen duar out of the 
quarry; hut in prexess of time becomes harder. Some of the 
finest structures in London aie buill with this* stone, as the pienv 
.and arches of Westminster Bridge, the magniheent cathedral of 
St. Paul 8, &c. 

YoHKSHiUE-stOKE IS harder when dug out of the quarry, than 
Portland; and it becomes still more hard by being exposed to the 
weather. LcAge quunttucs of this stone are sent to dilferent parts 
of England. It is noted not only for its use in building, but also 
for its durability when laid under water; hence it la much used 
for bridges, docks, &c. 

V 2 
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Kirktifdl Ahbey^ situated obdl|&<^^rc^A|^ from I^eeds, is built 
uf this btone; and most-of the flPvWh the outer walls are 
coin|toscd, are not only perfectly “tail extremely hard. A 

few arc in a stale of <lecay; w hich pKtw the justness of Mr, BoyIe*s 
<>l)sen ations before quotal. 

It IS 667 years since this Abbey wa« built. Part of il was un- 
n»ofed, at the dissnhilloii of the house, in the reign of Henry VIIL , 
and the whole is now completely in ruins, 

FlJ RBECK-STOVF IS dug out of quarriLK in the isle of Purbcck, 
in Dorsetshire; and is of a much harder niUurc than cither Port¬ 
land or Vorkshire-stoiie, 

Tlicrc arc numerous sorts of this stone, t!ic finest of which take 
n giH>d polish, and are ii>ed for chunnev-pieces, hearths, grave¬ 
stones, Ac. The loarser kinds make excttlent paving-slones- 

Maiuii.l is «i tine valuable stone, cMiemely hard and com¬ 
pact ; and ca|\il>»e of receiving a \er\ l>e.uitirtil |Hi!ish. Il is chiefly 
used in works of iirnanient, as coluiiins, statues, altars, tombs, 
chimne\-piv‘ces. \c Ac 0 

Of this stone there arc many varieties, as white, biucK pur¬ 
ple, Ac. 

xthitr tnnrhlf* is generally veined’^ with red. Di rhi/^ihtrc 
mat bit is various \ cluuilcd and diversified with brown, red, and 
yellow. That ot Jh^vuJurr is cither h'ack with white veins, or 
red xanegatid with grey and orange. J^farblc oj in 

Franco, is of u |xile red, mingled with violet, green, and yellow. 

Various other kinds arc denominated bv the nlaccs from which 
the} arc broug 
Languedoc, in I 


CARPE 

To this I 
house ; viz. 
ting, &c. &c. 

Flooring, 

computed by _,__ , 

however, naked flooring and roofing are measured by 
the cubic foot for materials, and by the square of 100 
feet, for workmanship. 

Wainscotting, doors, window-shutters, &c. are com¬ 
monly measuied by the square foot; enriclied mould¬ 
ings and several other articles, by the lineal foot; and 
some things are done at so much per piece. 



(PABT V.) JOIITeW WOftK. 

tbe beM-Ing ot the let mfo the «a1h at eacli eiwt for 

onedlmenaconi and the bf4i(^ the room added to the bcariog Of tb* 
/trdcr*i for tlie other dimentlon* 

If there be n^i girdcru, the length of the room mutt he taken for one dimen* 
tion) Bird Ut breadth added to the bcaHng r>f the joiMt for the otiteri 

The girrfm and joittt of floort intended to bear great weighti, ougtit lo be 
let into the wall, at eaeh end, J of the wall'a thkknetf; hot in common 
floitrinf, the glrderi have aeldom more than 9 or 10 inches bearing, and the 
joists about 1) or 6 inthes* 

For boarded /w>rifig, take the length and breadth of the room | and dedne- 
tions must alwava he made for liearths and welt holes. 

In naked flooring, no dednetions are made for heanhr, in consequence of 
the Hddiimnai trouble and wa>ieu' [n4itcriaU, but welbholes most alwaj^s 
d( duLtid. 

if ilip materials of ihi naktdJ^^yttng be < harged bv the cubic foot, multiply 
the solidity ul one jnist hv the nuchber of joibts of the same dlmcntiont: 
and when tlie girdm htc alt of the same size, proceed with them in a similar 
manner, if not, And the solidity of each separately* 


^^Farnhont urc m>a 8 Urtd from wall to wall for one dimension, and fiom 
flifor to floor, nr us Ui as they LXit.n«^ for the 01 her dimennon, and deductions 
moil be mude for doors and wUidoxM, ixcopt the agreement includes them* 
btrniig (larii.ii'tis, m.tdc with framed Umber, are generally meatuied in the 
same maiinn as tl<u>iing. 

bVeaibtr boardtvg it someilTni s(<im))uied by the square of 100 feet, the same 
as pariit oninu« tb^ square foot, the same as wainscotting j 

and sometimes it is nieasifted by the lineal loot. 


^ fn^oofivg, the h*ii|.ih of the hoiue in the in^ndf, added to ^ of the Ihitk- 
tiess of each gnb c, u to be taken for thi h luih ; because the purlins ought to 
be K! into the wall, at each tnd, ® ol its tliKktiess; and the breadth or |(irt 
will bt equal to twKc tht dutiincL measured from the ndge, donn the pnn* 
cipal rq^/er, over the end of tiu (ie*6r<i7)i, to the wall* 

II the roof tie covered with tiles or slates before the JoinerU Work be mea¬ 
sured oir, which ixvcry oltcn tlie case, you must endcaTour to asccnasn th% 
Sine ;iri as iv arly as possible. In geiural twice the distance between tlm top 
of the ndge and the extremity of the cuve^, will be rather tuo raurh) this, 
howecei, depends very mudi lU'On the depth of the tie-beam. 

In measuring roulbig, whether lor woi knitus'iipor materials, no deductions 
ought to be inifde for the holta of thimney-shafts, sky-lighis, or luibcm- 
liglus, on ai count of their addliional iroifbU, and the waste of materials. 
When angU$, runnii.g fioiirlhe iWge i« the eates, are furmed in a roo^ 

u 3 
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that which brads iDwsrd 
41 ni Joiner tone Additional 


ibdi angle which bendt outward U 
a Milqr* *nd in rooflng. it l/cu«to _ 

neaturemcntt in consideration of the waa^|^B0li|falttr, and extra trouble. 

In most fdacea the length of the hip or valley is multiplied by e reet« and 
the product added to the content of the roof. 

The tides of the hipped roof of a recisngutar building are irapesoids, and 
the ends tnanglcs I hcncci it is evident tlist if the ronienit of these figures 
be found separately, their sum will be the content of the whole roof. 

Or, if the length of one tide and the breadth of one end. taken hstf way 
between the ridge and the eaves, be multiplied hy the girt of the rooh the 
product will be the content. 

When the solidiiv of the tie rqfters, Jlciiig-pa«u, pitrfiiu, 4*c. in the 

roof of a building, are required i they must be found in the ssme manner as 
directed for girders andjoists, in naked flooring. 


4. The pitches of roofs are frequently made according to the fancy of the 
designer Formerly they were made much higher than Architects, in general, 
make them at present j some regard, however, oa|ht always to be paid to the 
covering they are to receive 

When the length of the rafters is j of the breadth of the building, within 
the walls, the roof is said to be of a true pitch. In this case, tlie angle fll^- 
ed at the ridge, by the ralters, u 89^ 97'} and the perpendicular height of tlie 
gable I of the breadth of the building, in the inside. 

Some Architects use this pitch when the covering is pantiles, and others 
take no more than lulf the breadth of the building. 

When ilie covering IS slate, some persons take | of the breadth of the build¬ 
ing for the height of the gable \ and others consider this path too low, and take 
I of the breadth, , 

When the hefciit of the gable is equal to ^ the b^^adth of the building, the 
angle at the ridge is go^. when it is rqual to the angle is 37', and 
when equal to the angle is 196^ 3;^ 


5. K'atnscothng is measured by taking the compass of the r'^om, as ii is 
upon the floor, for the length, and the height from ihe floor to the leiling, or 
at far ks the wainscot eziends, for the breadth i and In doing Was, jou must 
gird over the swrlhng panels, &c,, making the tape plj close into all the 
mouldings. 

Gendctt are somcilmes done by the lineal foot, and sometimes b> the square 
'foot* ihcy» however, must always be measured separately from the wain- 

acotting. 

CMmaeys, window-seats, cheek-hoards, casings, archiftanes, Ac. must 

be measured by themselvesi and deductions ought always to be made (or 
doors, windows, flre-places, and other openings. 
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0. I« MOMriaf a door. It <>>« 

(Inight edge, and once ilki^foca^i^he length, and iti breadth, preaaing 
the tape into all the iM«ltU%g0^|^ panda, and onie lia ihickneu fur the 
breadth. 

If B door be panelled on both ildea. It It cuttomaryg in some placet, to al- 
lon double meature for workmantliip; but if one tide only be panelU J, the 
area and half ibe area are taken for workminBliip. It i« much preferable, 
however^ to lake the real meaturement, and regnUfe the price according to 
Iht ihickncta of the door, tlie number of the panelt, &c 

Thit 18 ilie method followed in London, and ouehi to be adopted in ctery 
other place. (See Crotby't Builder*# Price Buok, by Mr. John Pliillipt, Sur¬ 
veyor, piige 178 ) 

for ths architrave qf a door, measure round the ouiermott edge for the 
length , and tak^ the girt of iib front and two edgtt, (or the breadth. 

.^rcAitraves arc lometlmes executed by the lineal fout 

7 . Wtndotcs arc meatured by taking the diciance between the tinder tide of 
the fill and the upper aide of the top rail, for the height, and the dittancc 
betweiii outtidf and outside of ihejambt, for the breadth. 

Somettmet windows are made at to much per piece. 

Wtndow^^hulUri, and the archiiratii of vindoKs are measured tn the tame 
matter at doort, and their architravei. 

8. In mmtnTtng ifair-caMi, make the tape ply dote over ihc steps, from ibe 
top to the bottom, for the lengtiii and tuke the length of a step for the 
breadth Or, if the steps be all of the tame tiae, multiply the area of the 
riser and trrad hy the number of slept* 

The ends and fondia^s must be taken by ih^msehrs 

7’/rr strings arc measured either by the Uncalor cubic foot, tlie itnng 6Mrds 
by Che pquaie foot; and th|/iXicAeCf are generally charged at ^o much per piece. 

For cAc bafujCrade, take^tlie wliole length of ihc hand rJMbr the length, 
and the htigliiof the balutternnd hand-rail, upon ilic^nding, for the breadth. 

Ftirmcrly there was much more carved work in balusters than there is at 
pnsei t and it was then customary to allow double measure , but now the true 
measure is taken, and the price is proporiiontd aicordinu to the woikmunalup. 

hand rath are sometimes executed h\ the lineal foot, and the balusters 
charged at so much a piece and iiisome places both hand-rail sand balusters 
are compuUd b> liiual measure. In this case the^ must betaken separately. 

p. rrnmii; for vaulte is measured by taking its Icngih for one dimension^ 
and girting over the arch for the other} but in groin-cenfring, it is customar)*. 
In some plates, to allow double measure, on account of the additional trou¬ 
ble. It IS a more proper method, however, to pioporiion the prire to the 
workmanship. (Sec Crosby*B Builder's Price Hook, page i66 ) 

10 , The following articlri are generally done by lineal measure } vii. ifor- 
ing to windowe^ ektrting bcardei beads,fillets, stops, c tppings, astraguls, an 
water trupiks 
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Ejtampkg in Tlooring. 

1. The length of a floor is 45 feet 7 inches, and the 
l)eaniig of the joists is 6 inches at each eiui; its breadth 
is 22 feet 5 inches, and the bearing of the girdeis is 9 
inches at each end ; required the number ot sijuares of 
naked and boarded fluoiiiig. 

By Cross Mnlliplicalion. 

XAKEO FLOORIVO. 


Fret* 

Inrhfi^ 

22 

5 

1 

a 

23 

11 breadth. 

45 

7 

1 

0 

4(r 

7 length. 

2.1 

11 breadth. 

151 

~5 

92 

0 

42 

8 5" 

'*''1,00'>11,14 

1 5 


Ajis. 11 squares and 14 feet. 


BOARDED FLOORING. 


F(iet 


■45 

7 It-ngth. 

0Q 

5 breadth 

102 

10 

90 

0 

18 

11 11" 


1 , 00 ) 10,21 9 11 


Atts. 10 squares and 21 feel. 
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2. In a common MlIpBcl.ljl^r, there are 11 girders, 
whose lengths are 9Inches, and scanllings, (viz. 

. breadths and depths,) 1 by 7 inches; 144 joists, 
each 8 feet 6' inches in length, and their scantlings 
inches by 4 inches; required the solidity of the 
whole. Arts. 320 ft. 1 in. 9 jm. 

S. In a naked floor, the girder is 1 foot 2 inches 
deep, 1 foot broad, and 25 feet long; there are 10 
bridging joists, whose scantlings are 5 inches by 3 
inches and lengths 24 feet; 10 binding joists, whose 
scantlings are 10 inches by inches, and lengths 9 
feet 6 inches The ceiling joists are 24 in mimlier, each 
5 feet 9 inches in length, and their scantlings, 3 inches 
by 2J inches; what is the value of the whole, at 4f. 
9d. per cubic foot ? Ans. £23. 3s. 

4. A house of two stories, besides the ground floor, 
measures 45 feet 9 inches in length, and 21 feet () in¬ 
ches in breadth. There are 6 hearths w hose dimen¬ 
sions are, two of 6 feet by 4 feet C inches ; two of () 
feet by 4 feet 3 inches ; and two of 5 feet 9 niches by 
4 feet. The well-hole measures 12 feet 8 inches by 
4 feet 3 inches; required the expense of the lioarded 
flooring, at 5s. jier square. Ans. £i68, 5s. 


Examples tn PartiUonmg. 

1. The length of a partition betiveen two rooms is 
25 feet 6’ inches, and its height 8 feet 10 inches ; how 
many squares does it contain Ans. 2 squares, 25 feet. 

2. A partition measures 3(i feet 4 inches in length, 

and 12 feet 3 inches in height; what did it cost, at 
JEC. 15 j. per square ? Ans. cC30. Of. ^d. 


Examples in Roofing. 

1. How many squares are in the roof of a building 
whose length is 86 feet 10 inches, and girt 28 feet 6 
inches Ans, 24 squares T^\feet. 
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2. The length of a liOQse, the walls, is 32 

feet 3 inches, and the purlins 9 inches Itearitrg at 
each end; the girt of the p6cf is 23 feet 4 inches ; 
how many squares docs it contain ? 

Atis 7 squares, 87 J fed. 

3. The length of a hipped roof, at the eaves, ts 4b 

feet 8 inches, and the breadth of the end 25 feet ; the 
length of the ridge is 21 feet 8 inelits, and us distance 
from the eaves, 18 feet 9 iiuhes ; each oJ the 4 hips 
measures 22 feet b’ inches in h nglh ; how many squares 
are rontnined in the roof; allowing 2 feet in breadth, 
for the hips ? Aus. IJ) Atjuauw, SO feci. 

4. Let the following figure repre'-ent a tiu-'S for the 
roof of a building ; the lie-bcain AB, is 28 feet long, 7 
inches broad, and 12 inches deep; the principal lafters 
AC, Be, measure lb feet 9 inches in length, 0* inches 
in breadth, and 10 inches in depth ; the king-post Cl), 
IS 9 feet 3 inches in height, ami its scantling at the 
Ixrttom, 1 foot 4 inches by b inches ; the biacea DE, 
DF, are 5 feet 3 inches long, and their scantlings 6 in¬ 
ches by 4 inches ; the punchins GH, KL, arc 3 feet h' 
inches in height, and their scantlings 6 inches by 4 
inches; Jiow many cubic feet are contained in the 
whole ; deducting the two pieces cut out of the king¬ 
post, whose lengths are 6 feet, and breadths inchesr 

' Ans. 37ft. b in. b". 

C 



Uthe piece*, fawn out of tljc king poll, in older io pive ihe emU o( 
the braccp, w!ial Jomere c^tU a cquare buimei.l,** be -i inches or more, iii 
breadth, and cacced « feet in length, they muitbpcieductcdffn'ni tin* solidity 
of the king poit i but if they be of imaller dimeniion* thin Ihete, no deduc¬ 
tion must be made, as the piece* cut out arc considered to be of lilile or no 
yilar* 
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In ntea^ur^ng tlirse |MeMt,l||l9tfhorl«it1engthi p<i£ht alwav* to be takes* 
becauee tUs; ta general, miitt be cut aquare* t>» render the pitcei At for 
use 


Kxamph'K m Wainaeitting, 6^c. 

1. A room of wainscot, being girt downwards over 
the mouldings, is 12 feet 10 inches in height, and 98 
feet 6 inches in compass, upon the floor ; what did 
It cost, at Ij. 3(f. per square foot ^ Jns. £7^. Ot. 

2. A door measures 7 feet 2^ inches by 3 feet 10 in¬ 
ches ; there are two architraves, one on each side of 
the door, whose lengths are 19 feet 7^ inches, and 
breadtlis 9i inches ; the lining-boards or casings round 
the door-way measure 17 feet 7 inches in length, and 
11 inches in breadth. Now' there are five doors with 
architraves and linings of the above dimensions, in the 
Court-House, in Leeds; required the content of these 
doors, in square feet, and also the contents of their 
architraves and linings. 

Ans. The conicnix of the doors is 1.SS //. 1 in. 11"/ the 
architraves 15o./7. 4 in. 4" 6'"/ and the linings 80 feel, 
7 inches, 1". 

3. The pulpit of« church measures 12 inches 

by 4 feet 10 incii».; the minister's trading-desk 12 
feet 4 inclie'- bv 4 ft ct 3 inciies; and the clerk’s read¬ 
ing desk 10 fi't't 8 inches by 3 feet () inches. The di¬ 
visions between the pew’s are 72 in number, each of 
which IS 10 feet 6 inclics in length, and 3 feet 8 inches 
in height; the doors and en Is, taken together, mea¬ 
sure 3.12 feet 3 inches in length, and 3 feet 8 inches m 
height; what did tlie whole cost, at U. 6d. per square 
foot ? Ans. £310. I Os. 7 id. 

i. A room of wainscot is 135 feet 6 inches in com¬ 
pass, and 14 feet 10 inches in height; the cornice girts 
10 inches, apd its length is equal to the compass of the 
room ; the door is mahogany, and measures 7 feet 4 in¬ 
ches by 3 feet 9 inches; the length of the surrounding 
architrave is 20 feet 3 inches, and its girt 9 inches ; the 
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casings round the door»way mCtsure 17 ^eet 11 inches 

in length, and 1 foot 2 inches in breadth; there arc 

three pair of wlndow-sliutters, each of which measures 

7 feet 3 inches by 4 feet 9 inches; the soffit and cheek- 

boards of each window, are 21 feet 9 inches in length, 

and 15 inches in breadth; the fire-place measures (> 

feet 3 inches by 4 feet 9 inches ; what did the wliolp 

cost; the door being charged 18f. 6'd. the cornice iis. 

3d. the architrave 1j. 9'^- the window-shutters U-. 6d. 

and all the other articles l.f. 2d. per square foot ? 

Ant. £l6l. Is. Old. 

0 * 


SLATERS’ AND TILERS’ WORK. 

Slating and Tiling are generally computed eithci 
by the square yard, or by the square of 100 feet; and 
the length of the ridge is taken for one dimension, and 
the girt of the roof, from eaves to eaves, for the other 
dimension. 

Noif 1. /n mea^unng sUiiitff, the tape it made to ply over the ea%cs, and re* 
turned up the under side nil it mecti the wall or taven-hnardf to ordir 
tn lie aa allowantc for the double row of ftlate at the boiiom , hut in 
tlie dittance ecn the extremities of the eaves is taken for the girt of iht: 
roof, 

Q It IS customary, ID tome places, instead of returning the tape to the 
wall or eavea-board, to add Sleet to the girt of the roof, viz IH inches for 
each side; and when htp» or vaUetfi occur, eiilur in slating or tiling, their 
length la generally added to the content of the roof, that is, an allowance of 
one foot in breadtti, the whole length of the liipf and valleys, is made for thi 
waste of materiah. 

• 3. Sky~ltghtt and chimney ahafti are generally deducted, if they he large , 

but no deductions ought to be made f >r common luthern-lights, garret win* 
dows on the roof, and small chimney*ibafts. 


EXAMPLES* 

1. How many square yards of slating are there in a 
roof whoAe length is 65 feet 10 inches, and breadth or 
girt 29 feet 6 inches ? 
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By Cross Multiplication. 


Feet* 

65 

29 

Inches* 

10 

6 

609 

2 

180 

0 

32 

11 

1 I 942 

1 

21.5 

7 1 


Ans. 215 yards and 7 feet. 

2. What was the expense of covering the roof of a 
barn with pan-tiles, at 2l. 3s. Gd. per square; the length 
being ^7 feet S inches, and girt 25 feet 6 inches? 

Ans. £20. 17 j, Qfd. 

3. The roof of a school measures 56 feet <) inches in 
length, and 32 feet 4 inches in girt: what did it cost 
covering with Tavistock slates, at 2l. 15s. per square? 

Ans. £50. gs. 2^d. 

4. A roof measures 28 feet 4 inches in length, and 
24 feet 0’ inches in girt, exclusive of the allowance at 
the eaves, which is 18 inches on each side; what did 
it cost covering with i'orkshire slates, at 2s. gd. per 
square yard ; deducting for two sky-lig4i‘#, one of 
which measures ICffeet 8 inches by ^ feet g inches, 
and the other C feet 10 inches by 5 feet 6' inches? 

Ans. £l0. 4s. 7d. 


PLASTERERS' WORK. 

Plasterei^’ work is principally of two kinds; 
namely, plastering upon laths, called ceiling ; and plas¬ 
tering upon walls or partitions made of framed timber, 
called rendering. 

These different kinds must be measured separately, 
except they be done at the same price, which is not 
often the case. 


X 
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The contents of ceiling end rendering are estimated 
either by the square* yard, or by the square of 100 feet ; 
and if cornices do not exceed 9 inches in girt, they are 
rated at so much per foot, lineal measure; but all above 
this girt are computed by the square foot. 

Enriched mouldings are measured by the lineal foot 

tfotfl. >^hen Plasterers find matenolf, deductions muM always be made 
(orjSrg-^/acfSfi/oorjf and mndowsi and the returns at the tops and aides of 
doors and windows mutt be measured te|)arately; but for workmanship only, 
thcae deductions arc gencrallf omiltcdf the plastered returns being allowed 
to counterbalance them. 

2. Deductions are never made for eornicnf mnched mouldings ^ fesiooms^ or 
other ornaments i because the spaces occupied by (hem are alwajs plastered 
preriously to such ornaments being made } and the tcngili of a cormctt run* 
■mg round the lop of a room, is alwa)s taken equal to the compasa of the 
room, as u|>oa the floor. 

It IB likewise customary to allow so much a piece eitra, for every comer 
above four, in the cornice. 

3 In measunng plastered timber partitions, in large wirrhouses, &c. where 
Che quarters and hraas project from the plastering, onc-fifth part of the whole 
area IS generally deducted; because the projecting timbers are not plastered. 

This work is commonly called *• rendering between quaricrs.” 

4. Whitewashing and colouring are measured in the same manner as plaster¬ 
ing; and in timber partitions, ^ of the wliole area is Commonly added, fbr 
the ndea of the quarters and braces* 

EXAMPLES. ‘ , 

1. A c^n^ treasures 43 feet I(? inches in length, 
and 25 feet 6 inches in breadth; how many square 
yards does it contain ? 

By Cross Multiplication. 

Veet» Inchra* 

43 10 

25 6 

235 10 

86 0 

21 11 

9) 1117 9 

124 1 9 


Ans. 124yards, and \\foot. 
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2. The compass of a room is 1^8 feet 8 inches, and 

its height 10 feet 3 inches; what will be the expense 
of plastering the wall with stucco, at Qd- per square 
yard, workmanship only ? Ans. £5. 18x. 5{d. 

3. A partition which measures 85 feet 10 inches in 
length, and 15 feet 6 inches in height, is rendered be¬ 
tween quarters, on both sides, and whitewashed ; 
what did the whole cost, workmanship and materials ; 
the lathing and plastering being charged Is. 6d. per 
yard, and the whitewashing 2^d. per yard? 

Jns. £21. 11s. 9d. 

4. A room measures 32 feet 10 inches in length, 21 

feet 6* inches in breadth, and 12 feet 3 inches in height; 
and the girt of the cornice is 11 inches. The ceiling 
cost Is. 9^. per yard, the rendering*lOd. per yard, and 
the cornice Is. 4d. per foot ; what was the expense ot 
the whole? Ans. £19. 13s. 3\d. 


PAINTERS' WORK. 

Painters generally compute the contents of all 
large articles, such as wainscottiiig, doors, window- 
shutters, 8cc. by th% square yard; and every part is 
measured upon which the colour is laid. 

Cornices and enriched mouldings %re estimated by 
the lineal foot; window-frames at so much a piece; 
and window-squares at so much per dozen, acconlmg 
to their size. 

Deductions must always be made for hre-places and 
other openings. 

No/d I In measuring womscottmg^ doors^iptiuifne~skutt€rs^^c pamiersalwayj 
fird over the iwclling panelSi m taking both the length and breadth, and 
pre«i tl e upe Into alt the moulding*. 

2. Bt'^iustrades are generally meaaured by taking the length of the hand-rail, 
for one dimeDsioni and twice the height of the baluster, upon the landing 
added to the girt of the hand-rail, for the other dimension. 

3. Fnr latUcvwrh^ double the area of one side Is generally taken for the 
neisurement of both sides, and the area and half the area o£ one ude, fur 
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pahtaSng $ but no general j'utes cnn be given for liifte works, as tliej vary 
•0 much in the distance uf tlicir pcrpendicutnrs and horizontal paiu. 


4. Paintcn pro]>ortion their prices to the nature uf the colouring, tlic num¬ 
ber of coats the work receives, Sic. 

* a 


EXAMPLES. 

1. If a room be painted, whose height is 15 feet (> 
inches, and compass 98 feet 9 inches; how many yards 
does it contain ? 


By Dccimah. 

Feet 

98.75 
15..'i 


49875 

49375 

9875 

9)1530.625 

I7O.O69 Ans. 


By Cross Multiplicatton. 

Feet, Jn*.he$> 

98 9 

15 () 

501 3 

98 0 

49 4 6" 

9)1530 7 6 

~rw 076 


Ans. 170 yards. 

2. A door measures 7 feet 4| inches by 3 feet 8f 
inches; what did 4 such doors cost painting on both 
sides, with 3 coats, at lOd. per yard 

Ans. £ 1 . Os. 4}d. 

3. The length of the hand-rail of a stair-case is 21 
feet 9 inches, and the girt of the hand-rail, and twice 
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the height of the baluster^ upon the landing, 7 feet 10 
inches ; how many yards of paintihg are contained in 
the balustrade ? An». yards, % feel, in. 

4. The lattice window ot a dairy measures 4 feet 10 
inches by 3 feet 6 inches; how many square yards of 
painting does it contain, taking the area of both sides ? 

Ans. 3 yards, 6 ft. 10 in. 

5. The compass of a wainscotted room is 118 feet 6 
inches, and its height, to the under side of the cornice, 
12feet 8 inches; the door measures 7 feet 2 inches by 

3 feet 6 inches; the lining round the door-way is 17 
feet 4 inches long, and 9 inches broad ; there are four 
pair of i«indow-sh utters, each of which measures 6 feet 
10 inches by 4 feet 6 inches; the soffit and cheek- 
boards of each window, are 19 feet 6 inches in length, 
and 14 inches in breadth ; the fire-place, which is to 
be deducted, measures 6' feet 6 inches by 5 feet 2 in¬ 
ches ; the door and window-shutters are painted on 
Iwth sides; required the expense of giving the whole 

4 coats; the cornice, which is 117 feet in length, being 
charged 8d. per lineal foot, and all the other articles 
1 r. 1 Od. per square yard. 

Ans. £^1. 8s. 3d. 


GLAZIERS' WORK. 

Glaziers take their dimensions either in feet, in¬ 
ches, and parts, or in feet, tenths, and hundredths ; 
and estimate their work by the square foot. 

No/e 1. The molt general mcUwd of meaiunng a window u by taking the 
lengili and breadili, without making any deduction for the cron-bars between • 
the panes , sometimes, however, the measurement of a window is found by 
multiplying tlie area of one pane by tlie number of panes. 

i If windows be circular or elliptical, they must be measured as if they 
were squares or rectangles j the greaieit lengiha and breadths aluayi being 
taken, in order to make a compensabon for the waste ot glaai in cuiiing the 

panes Into proper sbapea. 

X 3 


i 
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• EXAMPLES. 

1. How many feet of glass are contained in a window 
which measures 7 feet 10| inches by 4 feet 7^ inches? 


By Cross Multiplicatton. 


ft. 

/n. 

Pa. 



7 

10 

9 



4 

7 

6 



31 

7 

0 



4 

7 

3 

3 /,/ 


0 

3 

11 

4 

6 "" 

36 

6 

2 

7 

6 Ans. 


2. A pane of plate glass measures 2 feet 8 inches by 

1 foot 6 inches ; what did 8 such panes cost, at 14.r. 
6rf. per square foot ? Ans. £23. 4.t. 

3. The diameter of a circular window is 2 feet 
inches; for how many feet must the glazier be paid, 
taking the window as a square ? Ans. 7 Jl- 9 in. 6’^ jm. 

4. The base of a triangular sky-light measures 10 
feet 6 inches, and the perpendicular 5 feet 8 inches ; 
what did it cost glazing, at Is. lOd. per square foot > 

Ans. £2. 1 b^d. 

5. There is a hou>e with three tiers of window*?, 
four in alticr ; the height of the first tier is 7 feet 2 in¬ 
ches, of the second () feet 4 inches, and of the third .'i 
feet 8 inches; and the breadth of each w indow i» 4 
feet 6 inches. The height of a semi-circular window, 
above the door, is 2 feet; what did the whole cost 
glazing, at 2s. 6d. per square foot ? 

Ans. £ 14. 2s. 6d. 


PLUMBERS’ WORK. 

Plumbers' work is generally done at so much per 
pound, or else by the hundred weight of 112 pounds ; 
and the price is regulated according to the value of the 
lead at the time wlien the work is performed. 
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Notr, Sheet lead, uacd In rooAng, guttering, &c rommonly weighv from 7 
tn 12 pounits per iquare foot; and Uaden pipe yancs m weight, per yard, ac¬ 
cording to the diameter ofita bore in inches. 

The flrst of the following Tabtra thews the weight of a square foot of sheet 
lead, in poundt, Co each of the subjoined ihirknesicSp in tenths and hun¬ 
dredths, of an inch ( and the second exhibits Che general weight of a yard of 
leaden pipe, according to the diameter of its bore 


TABLE I. 


Thickness 

Pounds 

Thickness 

Pounds 

OF 

TO A 

OF 

lo A 

Sheet Lead. 

Square Fool. 

Sheet Lead. 

Square Fool. 

• 

1 

lu 

5.899 

.15 

8.848 

.11 

6.489 

.16 

9-438 

i 

6.554 

1 

6 

9.831 

.12 

7.078 

.17 

10.028 

1 

a 

7.373 

.18 

10.618 

.1.1 

7.668 

.19 

11.207 

.11 

8.258 

1 

11.797 

1 

8.427 

' .21 

12.387 

i 


TABLE 11. 


Bore of 

LFADEV PIPE 

tn Inches. 

Pounds 

1 

yard. 

\ 

10 

1 

12 

u 

16 

n 

18 

n 

21 

2 

24 
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EXAMPLES. 

1. A sheet of lead measures 18 feet 10 inches in 
lengthy and 5 feet 6 inches in breadth; required its 
weighty at 9glb. to a square foot. 

By Cross Multiplication. 

Ft* 

18 10 

5 6 


94 

2 

9 

5 

103 

7 content. 


As \/l. : 9 8 oz. ;: lOSy?. 7 in. : 8 crvL 3 qu. 4 lb. 

0 02 . 10 dr. the neight required. 

2. What is the weight of a sheet of lead, whose length 

is 15 feet 10 inches, breadth 4 feet 6 inches, and thick¬ 
ness ^ or .2 of an inch ? Ans. 840.53625 pounds. 

3. If I buy 150 yards of leaden pipe, whose bore is 
1| inch; what will it cost me at 3^d. per pound, ad¬ 
mitting each yard to weigh 21 pounds? 

‘ ^ns. £ 49 . 4s. 4id. 

4. What^dSc the covering and guttering ot the roof 
of a church with Ihad, at £l. 18«. per cwt .; the length 
of the roof being 82 feet 9 inches, and its girt 65 feet 
3 inches; the length of the guttering l65 teet 6 inches, 
and its breadth 1 foot 9 inches; admitting the thick¬ 
ness of the lead to be ^ of an inch ? 

Ans. £948. J 5s. II jd. 


PAVERS’ WORK 

Pavers estimate their work by the square yard; and 
such dimensions must always be taken as will give 
the true area. 
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EXAMPL£S. 

1. A rectangle measures 85 feet 9 inches in length, 
and 48 feet (i inches in breadth; how many square 
yards of paving does it contain ? 

By DecimaU^ 

85.75 ler>gth. 

43.5 breadth. 

42875 

257^5 

3i300 

0 )^ 0.125 

414.4.383 yards, the answer. 


By Cross Multiplication. 

Veet Inches, 

85 9 length. 

43 6 breadth. 

287 3 
340 0 

• 42 10 6" 

9) *3730 ~i 5 

414 yds. 4 Ji. Ans. 


2. The base of a triangle measures 76 feet 8 inches, 

and the perpendicular 42 feet 3 inches; what did it 
cost paving with Aberdeen granite, at l()j. 6d. per 
square yaril ? Ans. £ 94 . 9j. 6d* 

3. ^ If the parallel sides of a trapezoid be 68 feet 7 in¬ 
ches, and 45 feet 3 inches, and their perpendicular dis¬ 
tance 98 feet 6 inches; what will it cost paving with 
Guernsey pebbles, at 65. 6d. per square yard } 

Ans. £202. 8s. 113 d. 

4. How many yards of paving does the trapezium 
contain, whose diagonal measures 136 feet 8 inches. 
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and perpendicular^ 68 feet 2 inches, and 56 feet 4 in¬ 
ches ? Atis. 945 ytU. 2 J _/!. 

5. The length of a street is 5S8 feet 6 inches, and 
its breadth 65 feet 8 inches; what did it coat paving 
with Purbeck-stone, at 5s, 6d, per square yard ? 

Arts. £l080. Os. 9jd- 

6. A rectangular court-yard measures 9(> feet 9 in¬ 
ches in length, and 74 feet 6 inches in breadth. Across 
the middle and round the extremities of the yard, is a 
foot-way, 5 feet 3 inches broad; and paved with Guern¬ 
sey granite, at 9^. 6d. per square yard. The rest is 
paved w ith Jersey pebbles, at 5s. Qd. per square yard ; 
required the expense of the whole. 

Ans. £272. 8s. SJJ. 


VAULTED AND ARCHED ROOFS. 

Arched Roofs are either vaults, domes, saloons, or 
groins. 

yaulled roofs are formed by arches springing from 
the opposite walls, and meeting in a line at the top. 

Domes are made by arches springing from a circular 
or polygonal base, and meeting in a point at the top. 

Saloms are formed by arches connecting the side 
walls to uSat roof, or ceiling, in the middle. 

Groins are foimed by the intersection of vaults with 
each other. 

Vaulted roofs are commonly of the three following 
sorts: 

1. Circular roqfs, are those whose arch is some part 
of the circumference of a circle. 

2. Elliptical or oval roofs, or those whose arch is an 
oval, or some part of the circumference of an ellipsis. 

3. Gothic roofs, or those which are formed by two 
circular arcs, struck from different centres, and meeting 
in a point over the middle of the breadth or span of 
the arch. 

HoU, Domci Aud taloom are of various figures t ihey, however* sefdnm 
occur In the practice of mcaiuring; but most cellars are covered either with 
faults or groins. 
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PROBLEM I. 

To find the content of the vacuity of a circulaTt an dliptie, 

or a gothic vaulted roof. 

RULE. 

Multiply the area of one end by the length of the roof 
or vault, and the product will be the content required. 

^roCf• t. If Che ftj^h be (he segment of a circle^ the area of the end majr be 
fimiid by Prublvm 17p Part Il.f if it be clli|itical| multiply Che ipaa by tbc 
height, and the product by for i he area of tlie end i but if it be a Gothic 

arch, the area of the end mutt be obtained by finding the areas of the two 
circular segments and the triangle uf which the end is composed. 

t. 1 he upper sides of all arches, whether saulti or groins, are built up aolid, 
abose the haunches, to the same height as tlic crown of the arch 

3 . The sotidiiy of the materials in any arched ruof, may be found thus * 
find the content of ilie whole, considered as solid, from the spring of the arch 
to the upper tide of the crown \ find also the content ol the sacuity, then tht 
difference of these two contents will be the solidity required. 

4 The wiiole arch, considered as a solid, will be a paralleloplpcdon, the con¬ 
tent of which may be found by Problem 2, Part IV. 

EXAMPLES. 

1. Required the content of the vacutty of a semi-cir¬ 
cular vault, the span or diameter of which is 20 feet, 
and its length 60 feet. 

.7854. 

400 = the square of 20. 

2)314^1600 

157.08 the area of the end. 

60 the length. 

9424.80 Ans. 

2. The srfan of an elliptical vault is 30 feet, its height 

10 feet, and its length 50 feet; what is the content of 
the vacuity ? Ans. 11761 fist. 
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3. Require<1 the content of the vacuity of a Gothic 
vault, whose span is* SO feet, the chord of each arch S2 
feet, the versed sine, or distance of each arch from the 
middle of these chords, 8 feet, and the length of the 
vault 35 feet 6 inches. 

4. Let ABCD denote 
the end or upright section 
of a semi-circular roof. 

The span EF is 18 feet, 
the thickness of the wall 
AE or FB, at the spring 
of the .irch, 3 feet, the 
thickness GH, at the 
crown of the arch, 2 feet, 

and the length of the vault 56 feet 9 inches; how many 
solid feet are contained in the roof? 

Ans. 776l.425^ff/. 


Afu. 27755.0502 JecL 


J) II c 



PROBLEM II. 


To find the concave or convex surface of a circular, an 

elliptic, or a gothic vauLed roof 

RULE. 

Multiply the length of the arch by the length of the 
vault, and the product will be the superficies required. 

hfote. The rontex length of an arch may be caaity found h> making a line 
ply cloae over it, but for the concave length, this mtMhod la not ^uite so ap¬ 
plicable, for if care be not taken, the dimension will be made too abort. 

If the arch be the argment of a circle, ita true length may be found by 
Problem M, Pert II. 


EXAMPLES. 

1. The span of a semi-circular vault is 30 feet, and 
its length 40 feet; what is its concave surface ? 
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3.1416 

30 

2)94.2480 

47.124 = length of tlie arch. 
40 

^ns. 1 884.960 square feci. 

2. The length of a vault is 62 feet 9 inches, and that 
of the arch 54 feet 6 inches ; how many square yards 
aie contained in the roof? Am. S'!yards. 

.‘5. Required the concave surface of a bridge consist¬ 
ing of 5 circular arches; the span of each arch being 
;)6 feet, the height, above the top of the piers, 36 feet, 
and the length 45 feet. Afis. 28955.232 feci. 

NoU wjio dtiire lo ninkt Uis ac qiidint* d wiili ihp c«ser»M il 

1 1 leH, diiiu DSKtriR, (luns, and iu i rt of ilu >anouh parm 

«if I hmipt, ire referred In Dr. Honon*p Principle* td Kridprs 

111 till* valiial It liMle i^ork, thr IcaiTied Dot (nr (iro\e«, (Uai (lu tt^uilibru) 
«rrh» t<ri( nbed in Prob V.» is tUe most proper (or a bndec' o( several art in > 
Nlk( tn i(| Uie iliiptical areki (Uims ^ne prefiriniii , after ii the cvdouial 
art h , Biid laiilv ihe arc li of a i irt Ic 

Aifor paraboliCi h>perbn'ir, and rtiiananan arche'>, they nngiit ne\erio Ut 
.idmitted uiio a biidgi consisting of st.\eral aiches, but ina>, in some casti 
bt ll^ed for a bridge of urn •u^cli, which is t<i rise an unusual hei/lr. 


PROBlaEM Ill. 

To find the solid content of a dome; its height, and the 

dimeruions oj its base being gwen. 

RULE. 

Multiply the area of the base by the height, and | 
of the product m'iII be the solidity. 

EXAMPLES. 

1. What is the solid content of a hemitphericftl 
dome ; the diameter of the base being 40 feet ? 

Y 
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. .7854 

1600 =: square of 40. 

4712400 

78.54 

1256.6400 = area of the base. 
20 = height. 

25132.8000 
_ 2 

3)50265.6000 

16755 2000 = solidity. 


2. Required the solidity of an oct.agonal dome; each 
side of the base being 20 feet, and the height 21 feet. 

yins. 27039.19176/eet. 


PROBLEM IV. 

To find the superficial content of a spherical dome. 

RULE. 

Multiply the area of the base by 2, and the product 
will be the superficies required. 

you ir the, lo|^e he elliptical, ihe product of two diameter* multiplied 
Uy 1 S70S, will give the tuperAcul cuntenl, tuifi icntly near for practical 
purpoaea. 

EXAMPLES. 

1 . Required the superficies of a hexagonal spherical 
dome; each side of the base being 20 feet. 

2 . 598 O 762 =. tabular area, Prob. 12, Part II. 

400 = square of 20. 

1039.2304800 = area of the base. 

2 

2078.4609600 = superficies required. 

2. What will an octagonal spherical dome cost paint¬ 

ing, at la. 3d. per yard; each side of the base Wing 
10 feet? Ans, £6. 14«. 1\3. 
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PROBLEM V. 

To find the solid content or vacuity of a saloon 

RULE. 

Multi|>ly the area of a transverse section by the mean 
compass of tlie solid part of the saloon, subtract this 
pnKiiict from the whole vacuity of tlie room, supposing 
the walls to go upright, all the height, to the flat ceil¬ 
ing, and the liifTereiite will be the answer. 

Voft I If ilie4»at( o( the »ii{oon bti a rectROglc, llie v«\i.ui(y of ihi mom, 
lUc whok uptight fpace, wjU be a puralklopiptclon, tlie content ol wiuth 
mav be found by i^ob , if the bust be 4 regular pol^^orii the vacuity will 
be M pDiin, ifie (ontenl of winch may be found hy Piob. 3 , and if the bu»e 
beat rcle* the vacuity will be 4 c) lindt r, ihe content of winch miiv kcot* 
ininrd by Problem 4, Part IV. 

4 h fir ;o(ifrtt.(rt purTioteJ, tlu mean compass of the «okd part may be found 
b\ adding net ompass laUi n at tlu middle of tlie arch to tiic compass ot the 
liKim, taben within tin w alls, atui divuiiug the sum by !>, but in pulling the 
vcttindund iimd exampk^, tlu mtan compass of the roIuI pan war found 
w th malhctnitic I uccuracy. 


EXAMPLES. 


1. If the height AB of a saloon be 3.‘2 feet, the chord 
ADC of its lace 4 5 R-et, and the distance Dl’. of its mid¬ 
dle part fiom the arch he t) inches; leqiflrell the soh- 
ibty, supposing the tueun cutnpass of the saloon to be 
50 feet. 


By Rule 2 , Problem 17, Pan II., we c 

___ 753 *=: 

have +.5 x -75 x if + —^^ = 3 375 X 


I. 


I 


t 

3 


4.5 X 2 
= 2.25 + .04h’S75 = 


^ \ i 

2.29^)875, ihe area of Ihe segment ADCEA. a 

Agaif^, by Problem 6, Part 11., we have AC® — AB® 
= 4 5“-.3.2® = 20 25 - 10.24 = 10 01 ; and 10.01 
= .3 163858 = BC , then BC x J AB — 3.16’3858 x 
1.6 s=£ 5.0(^21728, the area of' the triangle ARC ; conse- 
ifueiUly 5.0621728 - 2 296875 = 2.7052978, the area 
ql'lhe transverse section, AECBA. 

• Y 2 
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uVwi?, 2.7652978 y 50 = 138.26489/erf,/Ar CW///7// 

of the solid pari, tv/uc/t being taken from the whtde up¬ 
right space ^ mil leave the content of the vacuity tvtlhtn 
the roont. 

2. What is the solid content of a saloon witli a cir¬ 
cular qiiadraiit.'il arch of 2 feet radius, .‘.pringiiiff over 
a rectangular loom of 20 feet long, and I6 feet broad } 

Ans. 580 2065 cubic feet. 

3. A circular budding of 40 feet diameter, and 25 
feet high to the ceiling, is covered with a saloon, the 
circular cjiiadrantal arch of which is 5 feet radius ; 
requiitd the capacity of the room in cubic *’eet ^ 

A/I.K. 30706.4()() cubic f<ei. 


PROBLEM VI. 


To find the superficial content of a satoon 

RULE. . 

Find its bread'h by applying a line close to it across 
the surface; and its length by measuring along the 
middle of it, quite round the room ; then the piodiict 
of these two duiieiisiuns wdl be the surface required. 

Vote *] Le an a of tfic flat Cciliug tnuKt he added in tlif area fhutid i)> iIk 
a\ nu Rule, in ordei to ohiain ilit vhoU turfaev nl the Baiumi. 


£XAMPLE9. 

1, I'he girt across the face of a saloon is .5 feet 3 in¬ 
ches, and Its mean compass 94 feet 6 inches ; what is 
the area of its sui face } 

Here 9t.5 X 5.25 = 496.125/erf, the apea required. 

2. The mean compa«s of a saloon is 12(>feet 10 in¬ 

ches, and the girt across its face 8 feet 6 inches ; w hat 
is the area of its surface } Ans, 1078 ft. 1 in. 
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PROBLEM VU. 

To find the solid content of the vacuity Jormed by a groin 

arch, either circular or elliptical. 

RULE. 

Multiply the area of the base by the height, and the 
product by . 90 +, and it will give the solidity required. 

Svtf (tioids nrt* ftoriii lull « miiisiircd if th(*y Mrre tniid, in (.rintnU'j. 
tioti tif ilu ^reat (loiibti 411(1 WdttL oi iiuicrialt in forming fin 4 irifi>t 4 tid 

interkCKinn* 

EXAMPLES. 

1 . What’is the content of the vacuity formed by a 
circular gioin, spiinging fiom the sides of a square 
base, each side of which is 14 feet ? 

14 

14 

5b 

14 

lyb = area of the base. 

7 = height, or radius. 

1372 

•904 
, 5488 

>2348 . • 

f240 288 = solidity required. 1 

2. Whut is the solid content of the vacuity funned 
by an elliptical groin ; the side of Us square base being 
24 feel G inches, and its height 8 feet 3 inches 

Alls. 4476.b645yfe/. 

PROBLEM VJII. 

To find the concave surface of a circular or an ellip¬ 
tical groin. 

RULE. 

Multiply the area of the base by I,l4l6, and the 
product will be the superficies required. 

Y 3 
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Note. In mt'asuringworlii wUete ther<*are many groini m arangf, ihr cyliit* 
dnc il i)ierr*i.«tween ilnr groini, and on ihciraidet, must be taken it p«rftiHv. 


EXAMPLES. 

1. What is the concave surface of a circular groin 
aich ; the side of its square base being 15 feet G inches ? 

Hoe 15.5 X 15.5 = 240 25, area of the base ; and 
240.25x 1.1416 = 274 2b'94yec/, the answer required. 

2. The base of a groin is a rectanglfe whose sides are 

20 and 2 G feet ; required the concave surface of the 
arch. y^ns. 593.632 feet. 


GENERAL ILLUSTRATION. 

Having gone thiough the Works of Artificer'., 
and noted the methods of measuiini; buildin«-<!, ami 
computing iluir contents ; I now proceed to give a ge¬ 
neral illustration of the whole, by assigning the dimen¬ 
sions of a hoii'.e, and fiom thence conipuling the con¬ 
tents of the works of the different Artificers etnplo)ed 
in liuildiiig it. 

In pel forming this task, are shewn the methods of 
1 uling tlie book, entering the dimensions, witli the con¬ 
tents; ilieii the method of abstracting the tontents , 
and lastl), of toinnng the bills of'expenses of tlie wotk 
and matefiaFs. ' 

The building't'of which I have rffade choice, for the 
general illustralion, consi<sts of two stones, beside the 
cellars, and of two rooms upon e.ich floor ; which will 
be found quite sufficient to exemplify the methods of 
measuring the works of Artificers. 

The wliole length of the building, on the outside, is 
5.3 feet G inches, and its breadth 24 feet. The walls of 
the cellar^ are 6 half bricks, or 24 inches in thickne«.s, 
those of tlie lower stoiy 20 inches; and those of the 
upper story IG inches. 

One of the lower looms is considered to be the 
kitchen, and the other the pailour; and they aie fre¬ 
quently distinguished by these denominations, in the 
following notes. 
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I'he plans of the different stories, and the elevation, 
could not be given without a foldmg plate ; but it is 
presumed that tlie reader will find no difficulty in com¬ 
prehending the dimensions without them. 


Nofr Till columns of num>icr«» in the following forms* are suihciently tz* 
plained by the iiilea at the topi of them ; excepting the figures ft, 3, £cc in 
the hrRt cohinin , wIikIi figures signify that there arc more th/n one ariule 
of th*' Sdine dimcnsiniis * (onsequcntly the contenis arising from the dirnrn* 
Rums to which these Agurei are prefixed, must he mutupUed 1>> 2 , 3* &r 
and the products entered in the column of contents 


THE nillCKLAYER’S WORK. 



nimcaMoat 

naij 

linckit 

f/ucA 

COVTKNT8. 

IH'LKS. 



in 


ht 

i/i< 



i 

1 

6 

1543 

6 

The cellar walls. 

Q 

: 20 

1 10 

o" 

() 

6 

420 


1 

Middle walls of ditto. 

2 

20 
i H) 

0 

0 

5 

7()0 


Common arches over the 
two cellars. 


1 

20 
' 10 

0 

0 

5 

• 

200 

• 

0 

Ditto under t^e passage. 

• 


147 

i:i 

' 0 

0 

5 

uni 


Outer walls of the ground 
story. 

1 

1 

147 

12 

0 

6 

4 

1837 

6 

Ditto of the upper story. 


~2r 

6 

0 

.0 

1 

.1 

lC2 


Gable-ends of the outer 
'Walls. 

o 

iW 

21 

2.5 

0 

() 

3 



Partition walls. 


1 1 1 
15-11 

0» 

f) 

n 

O 

141 

9 

Gable-ends of ditto. 
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£/tOTAttOM. 

1 

1 

Haif 

iSnrkf 

thttk 

1 

CONTEXTS. 

TITLE9« 


Ft 

\ IS 

In. 

0 


Ft 
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In. 

0 

Chimney shafts of the 

2 

9 

6 

0 

ground story. 

2 

12 

8 

6 

2 

4 

204 

o 

A. 

Ditto of the upper story. 

! 

1 

2 

“6 

() 

9 

8 

3 

90 

0 

Ditto of the gable-en<b 

2 

6 

3 

10 

6 

6 

1 

47 

10 

TliC daltictwfJM are as faik-x , nr. 
Cellar doors. 


8 

5 

0 

() 

1 

5 

1 

44 

0 

Front door. 

1 

1 

1 

7 

5 

0 

0 

5 

1 

35 

0 

Hack door. 

1 

1 

2i 

6 

5 

j-O o 1 
1 

I 

J5 

0 

W indows of the lower rooms. 

3 

1 

5 

4 

8 

6’ 

4 

76 

6 

Ditto of the upper rooms. 

1 

“6' 

5 

10 

0 i 

i 1 

4 

34 

O 

A# 

Stair-c#>se window. 

4i 

“e' 

3 

ao lO II 

!l 

i 

3 

11 

93 

4 

t 

Doors in paitition walls. 


In order to abstract the foregoing contents ; that is, 
to colltct them into one Mim, make the deductions, and 
reduce the neat contents to the standard thickness of 
one brick and a half, pioceed thus: Make only two 
columns for the whole contents, and two for the deduc¬ 
tions of the same thickness ; viz. one column for the 
contents that ate one brick in thickiie«s, and tlie other 
for the contents that are one brick and a half in thick¬ 
ness ; and dispose of the supei lor tlenominations in one 
or both of these columns, by entering them more than 
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once; thus, the contents that are 2 bricks in thickness 
must be set down twice in the one-b'rick column ; those 
, that arc 2^ bricks in' thickness, once in the one-brick 
column, and once in the brick-and-half column ; and 
those contents whose thickness is 3 bricks, must be en¬ 
tered twice in the brick-and-half column ; then add up 
all the columns, and reduce the sums in the one-brick 
columns to the standard thickness of one brick and a 
half, which add to the respective sums in the brick-and- 
h.iif columns. Lastly, take one of the sums thus ob¬ 
tained, fioin the other, and the remainder will be the 
whole I educed content of the brick-work. 


Abstract of the Brick-Work. 


K OMENTS. 

CONI ENTJ?. 

DEDUCTIONS 

DEDUCTIONS 

hnck thk. 1 biick thick. 

1^ blickthk 

1 

1 brick (hick 


u 

! fr 

In 

VU 

In 


In 

1543 

6 

1 7()0 

0 

47 

10 

44 


1543 

()• 

1 200 

0 

47 

10 

35 

0 


0 

i 1911 

0 

44 

0 

65 


420 

0 

1 1837 

6 

35 

0 

76 

6 

7(;() 

0 

1 1837 

0 

G5 


76 

G 

200 

0 

24? 

0 


4 

34 

o 

i.on 

0 

004 




S4 

Q 

2 



• 


1 ()2 


804 

u 

O.JO 



1071 

0 
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(T 

365 

4 





141 

9 

7201 

4 




o 

tf 

2 

576 

6 
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0 



3)730 

8 

90 

0 




3)14402 

8 







8509 

9 



2 43 

t) 



4800 

10 



4800 

10 


r i~i' 





13.310 

7 







57« 

a 







12734 

f 
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Then la?**?* feet being divitled by 27~, we nbcain 
46 rods 222 feet orbrick-and-half wall, for woikman- 
ahip and materials. 

Next find the contents of the corners or coins of the 
dift'erent stories of the house, to which add the deduc¬ 
tions tor doors and windows ; and you will obtain the 
quantity to be charged for workmanship only. 


Ce/lar walls. 

Feti In. 

2 0 thickness. 

4 multiply. 

8 0 breadth. 

10 6 height. 

4 0 

84 0 content. 

6 halt bricks thick. 

3)504 0 

J ()8 0 reduced content. 


W alls qf the ground story. 

Ptet, !n 

1 8 thickness. 

4 multiply. 

6 8 bteddih. 

10 height. 

8 8 

86 8 content 

5 half bricks thick. 

3)4^ ”4 

144 . 5 1 educed content. 
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WalU of the upper story. 

Fm, in 

1 4 thickness. 

4 multiply. 

5 4 breadth. 

1!^ 6 height. 

64 0 

2 _8 

66 8 content. 

4 halt' bricks thick. 

3)266~8 

88 10 reduced content. 

16*8 0 ditto. 

144 5 ditto. 

401 3 total of the coins. 

576 6 deductions. 

272)977 9(3 rods 161 feet for work 

816 manship only. 

161 rem. 


Jlorff 

46 

3 


ren 

222 

161 


The Bricklayer’s Bill. 


of brick-and-half wall, workman- 

ship and materials, at-per rod, 

of ditto, for workmanship only, at 
——> per rod,. 
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Z)lfFI^IJtOllf. CONTEXTS. 


1 JTl E&. 


Ft 

155 

o 

lit 

0 

s 

~5S~ 

6 

0 

9 

14 

6 

2 

0 

5 

T 

2 

0 


ht Iff 

^48 9 Stone base or plinth. 


5 6‘ 

1 3 


40 1 Facia to the front of the hou'>e. 


29 0 Jambs of the front tloor. 


11 0 I Head of ditto. 


6 10 Prize. 


10 0 Cornice. 


6 S 
2 3 


'i5 0 Threshold. 


5 6 
1 8 




36 8 Steps to the front door. 


37 4 Ends of ditto. 


g g 26 3 iLanding of ditto. 


2 ^ j g 32 0 Front window jambs. 
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Dimentiont. 




2 


3 


3 . 


ir 


ft, 

5 

' 

/n. 

6 

1 1 

I—— 

8 

' .5 

0 

1 

4 

9 

4 

1 

3. 

r> 

0 

1 

6 

4 

-1 

6 

1 

0 

18 

0 

1 

8 

5 

6 

1 

0 

1 

11 

1 

8 1 

.3 1 

1 

5 

li'i 

1 

4 1 

5 


1 

2 

8 

6 

1 

8 

5 

6 

1 

6 


CONTENTS. 


titles. 


18 4 


Soles of ditto. 


IS 4 ;Heads of ditto. 


35 0 Upper window jambs. 


22 6 Soles of ditto. 


13 C Heads of ditto. 


30 0 Backdoor jambs and head. 


3 3 Threshold of ditto. 


7 jStair-case willow jambs. 


7 4 :Sole of ditto. 


.> 10 


Head of ditto. 


og 4 jJambs to the 6re-p]aces in the 
I lower rooms. 


16 6 


Mantles to ditto. 


z 
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i 

in. 

58 

0 

1 

10 


5 j 


1 


(i 

6 


I — 


10 


a 

0 , 


TITI E8. 


15 


I I 
k) 


()• 

() 


a 


() 

() 




' iiO 
18 


0 

0 


20 0 
y 0 


10 () 

a O’ 




20 

8 

18 

1 

8 

20 

8 

9 

0 

5 

~G 

4 

4 



Jn^ 

j 

106 

4 

iCornice to the front of the house. 

8a 

a 

i 

Ulockinfr course to ditto. 

82 

0 

Tabling. 

78 

9 

Steps down to the cellais. 

8 

9 

Landing of ditto. 

720 

0 

Fooled flagging in the cell.ar-.. 

lyo 

0 

A 

;Ditto between the cellars. 

ao 

V 

• 

•9 

V\’ell-hole of tlje cellar-stairs to 
be deducted. 

385 

9 

Polished flagging in the kitchen. 

lyo 

4 

Ditto in the passage. 

23 

10 

Kitchen fli, e-place tobededucted. 
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j4bstract o/the Masonry. 

In making this abstract^ all the articles of the same 
price must be collected together : thus, the polished 
w«)rk must be brought into (Mie sum ; the tooled Mork 
into another ; the cornices into another, &.c. &c. 


Polished U'uih. 


i>l» 

:S4-8 9 stone base or plinth, 

to 1 facia to tlie fiont. 
i’O 0 jambs to the front door. 

11 0 head of ditto. 

() 10 fn/e. 

1.') 0 threshold. 

.')() 8 steps to the front door. 

87 4 ends of ditto. 

2() 3 landing ot ditto. 

.'lij 0 front window jambs. 

IS 4 soles of ditto. 

18 4 heads of ditto. 

8.) 0 upper window jambs. 

22 (j «oles of ditto. 

18 () heads of ditto. 

28 4 jambs to the hre-places in the lower rooms, 

lb b mantles to ditto 

21 4 jambs to the fire-places in the upper rooms. 

12 0 mantles to ditto. 

96 ’ 8 chimney tops. 

47 b bases and facias to ditto. 

88 3 blocking course to the front. 

82 0 tabling. 


1078 2 sum. 
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Tooled Work, 

¥ert» Invhea. 

.^O 0 back iloor jambs and head. 
8 3 threshold of ditto. 

14 7 stair-case window jambs. 

7 4 sole of ditto. 

5 10 head of ditto. 

78 0 steps down to the cellars. • 

8 .9 landing of ditto. 

158 () sum. 


Corrnreit, 

hect, 

10 0 cornice of front door. 

11 8 chimney-pieces in the low rooms. 

8 0 ditto in the upjper rooms. 

lOG 4 cornice to the front of the house 

13G 0 sum. 


Slabs and Coves. 

Fffit* Inches 

25 8 slabs of the low room fire-places. 
22 8 coves of t^itto. 

18 4 back coves of ditto. 

18 0 slabs ofithe upper room fige-places. 

18 8 coves of ditto. 

12 0 back coves of ditto. 

115 4 sum. 


Tooled Flagging. 

Feet, Inches 

720 0 flagging in the cellars. 

190 0 ditto between the cellars. 

910 0 sum. 

36 9 deduction. 

C) )8^~ * 

97 square yards. 

“ z 3 
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Polished Flagging. 

FtiU 7nr/iPA 

385 9 flafiginp in the kitchen. 
1.90’ 4 ditto in the passage. 

582 I sum. 

2.3 10 deduction. 

6'2 0 square yards. 


I’he Masons Bill. 


rt. lu. 

1073 2 of polished work,.at 

153 6 of tooled ditto,. at 

130 0 of cornices, . at 


115 4 of slabs and coves, .... at 
f)7 yariis of tooled flagging, at 
02 ditto of polished ditto,... at 


I 

£ t d. 

per foot,- 

per foot,- 

per foot,- 

per foot,- 

pei yaid,- 

per yard^- 


THE CARPENTER'S AND JOINER’S WORK 


o 


0 




Dimamonsf 

ht 

Jr. 

QC} 

8 

1.9 

8 , 

20 


18 

8 

I 

5 

0 1 

4 

4 i 

23 


20 

4 

21 

4 

1.9 

4 

' 1 ■ - 1 1 


'1 n LL's. 

* 


9 


J4. 

445 

1 

9 

1 385 

9 

I 23 

t 

10 

9f8 

10 

GO 

10 


tu. ^irdeiR, and bindingandbnilgiogjoists 

Boarded flooring of ditto. 

Hearth to be deducted from 
the boarded flooring. 

Naked flooring of the upper 
rooms. 

Boarded flooring of ditto. 
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o 


DimcHsioni- 


10 


lOi 


10 ! 


lOi 


CONTENTfe, 


ht. 

iH 

4 

G 

3 

10 

11 

G 

7 

10 

9 

6 

/ 

10 

• 

4 

1 

0 

1 

6 

0 

10 

0 

7 

9 

6 

4 

0 

9 

6 

0 

7 

4 

0 

1 

6 

0 

10 

0 

7 

26 

6 

3 

6 

39 

“6 

0 

8 

23 

• 4 

20 

4 


S4 


In 


• TITLES. 


C! 


Hearths to be deducted from 
the boarded flooring. 


yo 1 Naked flooring of the stair-case. 


74 .'5 Hoarded flooring of ditto. 


Co 0 


Deal steps to stair-case, first 


flight. 


4 10 End of ditto. 


as 0 Foot-pace. 


0 Face of ditto. 


6 ^ 0 Steps of the secoild flight. 


4 10 Ends of ditto. 


r 

yy y Balustrade of the stair-case. 


26 * 4 String-board of ditto. 

I 

Ceilinc-joists over the upper 

9*8 10 
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Dimensions, coktents. 


TITI.E9. 


Ft. In j - 

21 4 > 

10 6 ^ I'Ceiling.joistsoverthe stair-ca»e. 


27 4 I Roofing. 


7 6 
4 8 


I 

So 0 i Front door, 6 panelled, 


21 6 I 

Q g 14 4 Casings to ditto. 


24 6 
0 10 


« 9 
4 0 


19 

0 

0 

7 

6 

■ { 

0 

■ 

6 

1 


6 

3 

2 

16 

10 

0 

9 

18~ 

ib~ 

0 

8 

6 

6 

3 

' = 

2 


20 5 I Architrave to ditto. 


30 4 'Back door, 4 panelled. 


11 1 .Casings to ditto. 


0 0 

3 6 ® Cellar door, 4'^anelled. 

t) 0 

3 2 20 7 I Kitchen door, 6 panelled. 


12 7 jCasings to ditto. 


12 6 'Architrave to ditto. 


20 7 1 Parlour door, 6 panelJtd, 
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7jimf/i«ion«.'covTEVis.' titles. 


ft 

/n 

l6 

10 

0 

9 

18 

10 

0 

8 

() 

~iT 

.3 

O 


H In. 

12 7 Casings to parlour doOr. 

25 1 Architraves to ditto. 

41 2 Uppei loom doors, 6 panelled. 


H) 10 
0 0 


25 3 Ca^m^s to ditto. 


18 10 
^'0 8 


! 5 10 

2 4 4 


50 2 .\itiiitiaves to ditto. 


W iiiilow shutters to lower win- 

50 () 


"S. 


1 *** 

* 1 

0 

0 

27 

0 

0 

i 

23 

8 

i 1 

1 

0 


T 

0 

7 

20 

~T 

1 

0 

24 


0 

7 


'(.'.I'liiiis to ditto, viz. cheek- 
■I'h 0 I iio.iidsj 'Mindow-boards, and 

, ' soilnv, 

15> <) Auhitiave tOjparfour window. 
23 8 !< . 1-11 igs to stair-case window. 

iG 1 Ainitiave to ditto. 

1 

6‘l 0 !c.t I(igs to upper windows. 

42 7 ' \ii Intraves to ditto. 
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I DtfnCfttiOtiS* jCOKTEK TS. 




/(. 

Jn. 

n 

Jn 


_ 

8 

o 

47 

O 

!Sashes of the lower windows. 

1 

' 4 

» 

o 

A# 

4 

20 

8 

Ditto of the stair-case window. 

1 

< * 

0 

10 

57 

0 

1 

Ditto of the upper windows. 


Abstract of the CarpcnUr s nnd Joiner’s IVork. 

This abstract must be nude in the same manner as 
lliat of the Masonry; viz. by collecting all the articles 
of fhe same price into one smn, making the proper tlc- 
ductions, &c. &c. 

iVwAt'/ J-'looiuig. 

h(ft Iftiftti 

44.3 y pai lour floor. 

948 10 uppei floors. 
yO 1 Stan-case. 

l,00)rCs4~8 sum. 

14 squares, 8 4 feet, S inches. 


Hoarded riooruig. 

Inches 

385 y pal lour floor. 

824 10 upper floors. 

74 5 stair-case. 

1285 0 sum. 

58 4 hearths to be deducted. 

1,00)12,20 ~8 

12 squares, 20 feet, 8 inches. 
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Cnhny Joistn. 

Feet* Inches 

Sts 10 upper rooms. 

224- 0 stair-case. 

1 ,00)11,72 10 sum. 

11 s(juares, 72 feet, 10 inches. 


^ Stairs Steps. 

Feet, Inches 

60 0 first flight. 

4 10 ends of ditto. 
38 0 foot-pace. 

5 6 face of ditto. 
60 0 second flight. 

4 10 ends of ditto. 
26 4 string-board. 

19 f> 6 sum. 


Doprs, 0 panelled. 

t 

iVrl fnehef^ 

35 0 front door. 

20 7 kitchen door. 

20 7 parlour door. 

_41 ^ upper room doors. 

117 4 sum. 


Doors, t panelled 

Feet* IntheR, 

30 4 back door. 

21 0 cellar door. 


51 4 sum. 
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Door and U'indoto Cnstngs. 

Feet Inches^ 

14 4 front door. 

11 1 back door. 

12 7 kitchen door. 

12 7 parlour door. 

25 3 upper room doors. 

4() 0 low er room window s. 

23 8 stair-case window. 

6 l 0 upper room windows. 

20 () 6 sum. 


A rchitraves. 


Feet Inches* 

20 5 front door. 

12 C kitchen door. 

25 1 parlour door. 

50 2 upper room doors. 

15 9 parlour window. 

16 1 stair-case window, 

42 7 upper window^. 

182 7 sum. 


Windov} Sashes. 

Feet, Inrhes, 

47 2 lower windows. 

26 8 stair-case window. 
57 6 upper windows. 

131 4 sum. 



( 


ILLLSTEATION. 
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The Carpenter 9 and Joiner’s Jhll, 


< 

14 
12 
1 1 
1 1 


It In. 

84 8 of naked flooring, ... at 

2 f) 8 of boarded fl(H)rii)g, at 

72 10 of ceiling joists, ...at 


Ltd 


n 

J‘H) 

.92 

117 

71 

200 

1 82 
i;n 


- per square, 

- per sipiare, 

- j)er square, 

10 of roofing, .at — per square, 

O' of stair steps, .at — per foot, . 

9 of balustrade, .at — per foot,.. 

4 of doors 0 panelled, at — per foot, .. 
4 Af doors 4 panelled, at — per foot, .. 

Oof door and window casings, . 

. at — per foot, .. 

7 of aichitraves, . ...at — per foot, .. 
4 of window sashes, ... at — per foot, . 

£ 


THE SL.VTEirs WORK. 

I'liK length of the toot', for the slating, is 52 feet 0 
inches, and its gut, allowing IS inches at each of the 
eaves, is 2<) feet 10 imhes, hence the content is 1506[ 
squ.ii'e feet n 1.3*s(jiiaies 0’b| feet, at-• per square, 
£ -r -d. 


THE Pl.\^^^:R^:R^ work. 


• Oi/fu /ts/o/iinicos 11 \ I ^ 


1 n LL^. 


2 


o 


ht i« 
18 8 
20 8 


82 8 


0 10 


ft i». 

,.,„j 'Ceilings of the lower rooms, 

^ ^ ' 3 coats. 

13T 9 Cornices of ditto. 




A a 
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Dimammi 

t 

. CONTENTS 

• TITLES. 

] ¥U 

82 

In. 

8 

Ft, 

82 

In. 

8 

Enriched mouldings in the par¬ 
lour, lineal measure. 

9 

7 

6 

10 

74 

5 

Ceiling in the lower part of the 
stair-case, 3 coats. 

3+ 

8 

10 

28 

10 

Cornice of ditto. 

82 

10 

8 

6 

868 

0 

Walls of the parlour, hard- 
finishing. 

6 

3 

8 

6 

23 

4 

Door of ditto to be deducted. 

6 

5 

6 

0 

32 

6 

Window to be deducted. 

5 

5 

1 

6 

3 

28 

10 

Fire-place to be deducted. 

( 82 

1 

1 " ' ■ ■ ■ 

8' 

6 

868 

0 

Walls of the kitchen, 2 coats. 

1 6 
' 3 

t 

8 

6 

23 

4 

Door to be deducted. 

7 

5 


35 

0 

Back door to be deducted. 

6 

5 

6 

0 

32 

6 

Window to be deducted. 


I 
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^nieniioA#. COKTENTS. 




Ft 

--1 

In, 

5 

6 

5 

3 

60 

4 

10 

6 

60 

4 

\ 

9 

3 

• 

8 

0 

' 5 

1 

1 

6 

6 

8 

2 '; 3 

1 

6 

* 13 

~o~ 

3 

0 

\ 

'li~ 

10 1 

5 

0 1 

1 

0 

'Tl 

4 

e i 

1 


8 

^ 3 

6 

1)0 ' 

- ! 

4 1 

, 9 

t 

6 

i7)d" 

4 

0 

10 

21 


2 19 

4 


It In, • 

28 10 Fire-place to be deducted 


staii-case, hard-finishing. 


4 

g 558 1 Ditto of the upper part. 


0 Front door to be deducted. 


Kitchen and parlour doors to 


39 


be deducted. 


;Space occupied by the staii- 
^ 1 case, to be deducted. 


, Stair-case window to be de- 
ducted. 


25 6 


46 8 


I 

^Window at the tojaof the stair¬ 
case, to be deducted. 

I 

i Upper room doors to be de¬ 
ducted. 

Ceiling over the stair-case, 
3 coats. 


50 3 iCornice of ditto. 


3 coats. 


A a 2 
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I 


Dimensiofis ’CONTLMS - 


TilJ-iS, 




o 


L) 


I 


k) 

•» 


it 

in. 

85 

0 

0 

10 

85 

0 

<) 

.s 

b 

8 

3 

6 

5 

~8" 

4 

6 


0 


6 


j-f 

141 

1572 

4(; 




In 

8 



8 

0 

0 


Cornices of ditto. 

(Walls of the upper room*., 
( 2 coats, 

iDouis to be deducted 


Windows to be deducted. 

t 

|Fue-places to be deducted 

I 

r 

) 


Abstract of tbr /’/(i,stc) nxj. 

This abstiact must be made by collecting all tiu' 
ceiling ot J coats into one sum ; the hnrd-finislnu^ 
into another, Uc. ike.; and by making the proper de¬ 
ductions. 
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Yds. Ft.In. The Plasterer’s Bill- jC.s.d. 

^ 4 }) 2 11 of ceilinp, :5 coats, at — per yard,- 

1 {l.'J 1 11 of renderm^T, hard-finishing, at — 

per yard,.. 

242 0 2 of ditto, 2 coats, at — per yard,...-- 

.'J.'iS 6 of cornices, at — per foot,. .. 

82 8 ofennclied mouldings, at — per 



The foI]»wiiif; Wi rks imII he ft>iind extrcirielv iincTiiI to 
HncklH>ers, Masons, Jojiutn, or an\ uiher jRTsoiisuho ari desi- 
of otitainin^ .1 knowhdac ot Architetture. 

Miihf V for ( I* timi-liouses, ConiUrv-h<Hixe«, 

Villas, Lodges (or Park or (lardcn LnliHiues, «iih Plans ol the 
Oliiees helonpmg lo each Design, tai IVi Quarto Plaice, Price 
>e\ved, 1()\, (»(/ 

RttuliN'ii Dvsi^m of Ilonses tor Ijentleinon and Tr.idesnieo, 
Patsonages and .Summer Retreats; uiih Rat k-troiits, Sctiinns, 
\c. , togelhtr uith lUn(|uet!ng Rooms and (hiirclus; to whitli 
IS addeci the Masonry ul scmiurrular and tlliptjcal Arches, on 
il Renal Quarto Plates, Prut, 1/ \s 

Ihc StudniC^ Jusirtiiior^ in dr4iuing and working tlu J ive 
Drders of Archiieclure, inll\ explaining the liest Metlioils. ol 
stiiking regular and cjuirked nioiddtngs, tor diininislung ami gioc- 
log of Columns and Capiliils, tor (inding the liue duuncter ol an 
Older to an\ gi\cn Height, lor striking the Ionic Volute [irciilai 
and elliptical, with hnished Kxainples*,' on a large Scale, ot tlie 
Orders, their rianreers, A.c on Octavo Plates, In /Vh/ AkAo/- 
l^nce, hound, ^(h. M. * 

J^nti's /yw/A/c/’s demonstrating in the most ea-c) tind 

inactual nutitiier, all the' piinciptd Ruksol Arcliitecture, Irwui the 
(i^ound l^tan to tlicMiinamcntal l^'inisht illustrated with siner.il new- 
and usctnl Designs of Houses, with their Plans, Llevalions, and 
Sections, on 42 holio Plates, Price iKiund, Knr. 

y\m/’A Puniual Uoust Curpvntir^ containing a great Variett 
of tisolul Desiun^ in (Jai|)enti} and ArchUecture ; as Centering 
for (jiunis, Niches, Ac. 1 xampics for lluols, Sk\-hglils, Ac, 'I'hc 
I’lve Orders laid down h} a New Scale. Mouldings, Ac. at large, 
with ihcir kiiric Imicnls. Plaii'', Llevatiuns. and scc inms ot Houses, 
toi Town and Counir} , Lodges, llot-hoiises, (ireen-haust-s. Sta¬ 
bles, Ac. Design lor u (lunch, with Plan, Metalion, and (w'o 
Sections; an Altar-piece, and l*u]j)U. Designs lor Chhnne^-pictes, 
Shop hronts, and Dooi (’asc**. Scrlion ot a Daung-room, ami 
I ihtary. Variety ot Staii-cuses, with uiany other impuriaiit Arti¬ 
cles, and useful LinhellishmciUs, on 140 Quarto Plates, Price 
hound, 18 j. This is PamS last Woik, 
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PART VI. 


1 HE MF1 non OF 

MKASUHIXC; HAY-STACK.<, 

J)raivs, Cmuth, Ponds, MiU-dninx, Eutbank- 

riicnU, iiuarnrx, Coal-heaps, and Clay-heap'i. 


H A V-S T A C K S. 

Tiih contents of' hay-stacks are founc] in order to 
a'ccii.iin tlieir wci^dits ; which must, of course, vary 
acmrdin^ to the density of the hay 

Nm.c stacks will not weigh more than 8 or 10 stones 
jici cubic }ard, and others will weigh 15 or 1 6 ’ stones , 
It IS not, however, the measurer’s province to detei- 
inine the weight, but only the number of cubic yards 
wbuh the slack contains; and leave the buyer and 
iclltT to settle about the w'eight as they think proper. 

PIIORLKM 1. 

To vieo'^ineji hay-sfark, havniy a cifcular base 

CASE I. 

If Inn the stnch i.\ stiniylit Jrnm the bottom to the, raves, 
and Jiom the rates to the top, as m the Jollou-ing fiyurc , 
the tipper putt may be taken as a cone, and the louet 
part us a eon tea! frustum. 

RULE. 

Mullifily the square of the ciicumference at me 
bottom A15, by .()795cS, or for general practice, by .08 ; 
and the product will be the aiea of the base. 

Innd rile area of a section at the eaves DC, in the 
same mannei. 'I'o the siini of these areas, add the 
Mjuaie loot of their product; multiply this sum by the 
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perpendicular height GF = HD, and ^ of the product 
will l>e the solidity df the frustum A BCD. 

Multiply the area of the section at the eaves, by the 
perpendicular height FE = DK, and ^ of the product 
will be the solidity of the cone DCE. 

To the solidity of the frustum add that of the cone ; 
and the sum will be the content of the whole solid 

ABCEDA. 

Kote I. Soin« mca«urer« takt iho dimt*npions nt haj-slacks, marl- 

pita, witli a tap! divided into ^artl«, tffitii*, and huiidrodibi, Imi «>ii( 
divided into (ett and Iciitiu, i» con^idired, iiioat piuititioiu r^, to hi iniK h 
preferable 

« 

2 When the dimensiona are taken in Int, tin* content mu>i lx. dunted *v 
47i in order to reduce it to cubic >ardb. 


examples. 

1. The circumfei enc*" at the base AB, of the (ollow- 
ing figure, is 40, the circuniference at the eaves DC 
60, the perpendicular heiglit GF = MD 15, and 11, 
= DK l6 feel; how many solid jards does the stack 
contain ? 


E 



CALCULATION. 

Here 4f0 X 40 x .08 = \28, the area of the base ; 
and 60 X 60 X .08 = 288, the area of a section at the 

eaves ; also, y/ 128 x 288 = y' 86864 = 192, Khe square 

--- J5 

root of their product; then 128 + 288 + 192 X — =: 
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OF HAY-STACKS. 2f]3 

(i08 X 5 = 3040 cnlnc feel, the content of the frustum 
AHCD. 

^ . 288 X IC) 4008 ^ ^ 

Again, --=-= 1536 cubic feel, the con- 

3 3 


trill oj the cone CDE. 


- , 3040 + 1536 4576 

Lastlii, -=- 

27 27 


169 yards 13 Jcel, 


the anstvrr rcquiied. 

2. The ciiciimf'prencc ofthebase of a hay-stack is 52 
feet 9 inches, the circuniference at the eaves 73 feet 6 
inches, the perpendicular height of the lower part 16‘ 
feet indies, and that of the upper part 18 feet 6 in- 
<'hes , how many tons are cont;iine(l in the stack ; ad¬ 
mitting each cubic yard to weigh 15 stones or 210 
pounds ^ Alts. i>S tons, 10 end. 1 qr. 1 7 lit- 


CASE II. 

)Vhru the stark js tmhjrd from the bottom to the top, as 
111 thr folfnu'iiig figiiir , thr rqiii-distaiit ordinate method, 
dfnentad in Problem 23, Pint 11., must be adopted. 

RULE. 

1. Find the areas of as many circular sections, taken 
at equal perpendicular distances from the bottom, as 
you jnd«e siifhcieitl, by multiplying the square of the 
ciicuinlerence of*eacli ‘■ection by ,ti8 Proceed with 
these aieas in the same manner as if they weie equi¬ 
distant ordinates: and the result w’ill be the solidity of 
the stack, Irom the bottom to the uppermost or last 
section, 

2. Multiply the area of the base of the remaining 
part, at the top, which may be considered as a cone, 
by Its perpendicular height; and ^ of the product will 
be the solidity. 

3. Atltl these two solidities together, and the sum 
will be the content of the whole stack. 

A’o(#* I, Always make clnure of an odd number of seriion^, in order tint 
the nurnlier o**partb into ilie solid is dividi d, ma\ be e<)ual. Ftv< or 

seven %vili, in ^enerdl, hi euflicUut^ of wluth one mmi be lU the buttoini 

Mild Htiuther lit the eaves, ur hi near to them as possible. 



MEN8DRATI0N (PART VJ.) 

Oreat care muti tic taken to obtain ibe <limcn»loni of the aectloni at 
equal perpeiidicutar diiianoi, for if tUe aUniing duiamea be taken. U ii 
evident that ibc content will be made too much* 


SCHOLIUM. 

The method of findin" the area<! of curviltneal fi^urcn, by means 
of equi-distant, ])er[>endiciiiur ordinutcs, was fust demonstrated by 
the illiistnoiis Sir Isaac Newton. 

Mr, R(»bcrt Slnrtclifle, in hia Thcon’ and Practice of Ganging, 
appedm to hate been the first who applied it to finding the ureas of 
curvihneal ve''St*ls. UM.'d li^r Brewers, Distillers, A.c.; and after him 
Mr. Somuel Parrer, in the Appendix to Oterlcj’s Gauging. Their 
Rules, hoivevert were extreinelv tedious- and, though true to de¬ 
monstration, were not general, hut particular, according to the 
number of ordinates used. 

To obviate this mcoiucnience, the ^mcral rule gi\cn in Problem 
23, Part II. of this Work, was deduced Irom SiMi’sos’s Disser¬ 
tations, |vigc 109, by Mr. Thomas Mosh ^ and demonstrated in his 
valuable Treatise of Gauging, page 23o. 

Dr. Hutton, in his Mensuration, Proposition 1., Section II , 
Part IV., has also given an elegani demonstration of the same 
Rule; and adds, in a Corollary, that it will obtain for the tonlenls 
of ail solids, by using the arcus of the sections |H?r|K'ndirulflr to the 
axe, instead of the ordinates. 

The doctor particuiurly rccommcnd^ it for the pur]>ove of gaug¬ 
ing and ullaging casks, hcncc, it evident that it may applied 
with propriety and succtss lo the Mtnsuruiion o! liay-stacks, 
Canals, Marl-pna, and other irregular ligurts, as being the best 
3))pro\imation t .at has yet Ikcii, or peiliups ever can be given ; 
tor b\ taking an indoSniie nuinlier ot bections, the content of an 
IIregular solid may lie obluincd to any degree of accuracy. 


EXAMPLE^. 

1 . Let the annexed fipuie repiesent a hay-stack, 
vhuse dimensions are as fallow ; \iz. the ^irt at the 
bottom AB = 3(), at CD = 54, at LF = 66, at GH 
= 58, and at KL = 37 feet. The perpendicular dis¬ 
tance between each section is 5 feet, and the perpen¬ 
dicular liei^lit of the conical part KLM ^ feet o in¬ 
ches ; how many cubic yards ai e contained in the 
•lack 
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CALCULATION. 

Here 36 x 36 x .08 = 103.68 the area of ihe botlora 
or Jirxt section ; 54 x 54 x .08 = 233 28, the area of 
the second section ; 66 x 66 x .08 = 348.48, ihe area of 
the third section ; 58 x 58 x .08 = 269.12, the area of 
the fourth section ; and 37 x 37 X .08 z= 109.52,/Ae 
area of ihe fijth or last section ; then fy proceeding accord¬ 
ing to the Hide for cqui-distant ordinates, we have A = 
103.68 + 109.52 213.2, B = 233.28 -f 269-12 = 

502.4, r =348.48, and D=5 ; consequently 

.. p _ ^>^13 2 + 20»9.6 + 696.96 ^ 2919.76 X 5 

^ - T-’ ‘ \ 3 

145Q8 8 

= -—-—^ = 4866.26 Ject, the solidity of the part ABLK. 


. . 109.52 X 4.5 492 84 

Asratn, -r= - 

‘ 3 3 

soUdtiy of the conical part KLM. 


=. 164.28/cf/, the 



4866.26 4- 164.28 

"i? 


5030.54 

“27“ 


= 186.31 cubic* 


yards, the content required. 

2. The dimensions of a hay-stack are as follow ; viz. 
the girt of |he bottom or 6rst section = 127.2, the girt 
of the second = 145.4, the girt of the third = 156.5, 
the girt of the fourth = I 68 . 7 , the girt of the filth = 
148.3, the girt of the sixth = 121.8, and the girt of the 
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seventh or last section = fJS.ti feet. The (lerpendicular 
ilistance between each section is 8 feet, and the perpen¬ 
dicular height of the conical part, at the top, 7-+ feet, . 
how many cubic yards are contained in the stack ? 

Alls. 2i)70 yards. 


PROBLEM II. 

To mciuaic a hay^stackj huving a revttinynlar bmte. 

CASE I. 

When the utark ix struig/U from the bottom to the eaoe^, 
QndJromtheeavcji to (he top^ a« ui the foliowtng figure; 
the lower part mug be taken m a pru\moul, and the itppei 
part as a tnanoular prism, 

RULE. 

1. Multiply the mean len^nh of the hoUuni by the 
mean breadth, and the product udi be the area gf the 
bottom. Find the area of a section at the eaves in the 
same manner. Muhi|)ly hall the sum of the lenj^ths of 
the liottom and eaves, by half the sum of the breadths , 
and the product mmII be the aiea ot a section equally 
distant from the bottom and eave^. I'o the area of the 
bottom add the area ot the section at the eaves^ and 
tour times the area ot the middle section , multiply 
this sum hy the perpendicular hei^lit, from the houom 
to the eaves; and J ot the product ^^ill be the solidity 
of the lower part- 

2. Multiply tbi' breadth at the eaves by tlie perpen- 
dicular height tiom tlie ea%’es to tlie top , and halt the 
product amII be the aiea of the end, which being 
imdliplied by the mean leuglli, will give tiie solidity 
of the upper part. 

o Atid these two solidities logelliei, and the sum 
will be the content of the whole stack. 

AoCi ) SomeiimCft siackiart lon^tr on oiu kiHc iImti the oOum, and broid- 
er at one Lod than Uit oilitr, m surh laxib, tuki liaU ilu suriioIi)i< IiiigUii 
lor a mtan lengUii and haU tht lotn oi lUt bifadilifi toi 4 mtan lircadtii 
% Soiiieiiuikf arc logher and broadir at Oie ttnis Oian in the middle, 
when tins is llie<HSe, a iiropcr allow^intt innst he made in taking tlic diiiKii- 
siciiis. Allowance alto ouglii 10 \^t inadt lor liie iliaicii 
1. n the ends of ibe upp^r pari be not iqiul, find ilie area of both 
ef)di{ and take half tlietr auni for a mi an area, which niuUi^y hy the length 
lor the solidity. 

4. il the length of the lop or ridge GH, be more or Usi than the lengOi of 
the bate or cavi Et, u it evident ilmi ilie upper part ol the slack it m the 
torm ot a nini tit or wedge , hcDce, ut irve cuntcni may be tound by IMob. u, 
$cci. \ IWi IV. 



(part VI. 


OF HAY-STACKS. 


277 


EXAMPLES. 

1. Let the annexed figure represent a hay-stack, the 
dimensions of which are as follow ; rtz. the mean length 
at the bottom 36.H, and the mean breadth 18.3 ; the 
mean length at the eaves 44.6', and the mean breadth 
Qf) 9 ; the perpendicular height from the bottom to the 
eaves 18.6, and from the eaves to the top 15.5 feet; 
how many cubic yards does the stack contain; the 
mean length of the upper part being 43.7 feet ^ 



CALrULATIOM. 


I/ere .36 8 X 18 673 44, i/iearea of the base; and 

44 6 X 2.'> 9 — 11^5.14, the area of the m>ecUon at the 

eaves. * • 

HIM ^ 

18 3 + 25.9 44 2 

vnddlc section ; ond - — — — 22.1, the 

breadth of the inuldle section : then iO.'i x 22.1 x 4 = 
3597 88,four tunes the area of the middle section ; whence^ 

(67.3.44+1155 14 + 3597 . 88 ) + = 5426.46 X 3.1 

= 16822.026 feel, the solidity of theprismotd ABCDEF. 

35*Q ^ 15 5 401 *45 ma e J L J-' 

rfsratn, -= —^ = 200.125, the area 

the end EDG ; and 200.725 x 48.7 = 8771.6825/erf, 

the solidity qf the prism FEDGH. 

B b 
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I()8‘i2.0'2() -I- 8771.C825 _ 25593.7085 

_ _ ^ _ __ 
947-9151 cubic yards, the answer required. 

2. How many cubic yard.n are contained in a hay- 
.vtack ot' the fbllowinjr dimensions ; viz. the length .at 
the bottom 49 4, the breadth 2-I-.(i; the length at 
the eaves 58 8, and the bieadth 34.2 ; the perpendicu¬ 
lar height oi' the lower part 2.7 8 ; the perpendicu¬ 
lar height of the uppei p.irl21 7 leet, and its length the 
s-aine as that at the eaves f .ins, 23.35.143 yards. 

CVSE II 

When H flack IS hulycd Jrom the hottont to the rnie,\, 
and jr(im the caves to the tup, as m the JoUowvti) Jiyurt , 
recourse mast be had to the etpii~di.stant ordinate method 

RULE. 

1. hiiul the artjis of as n.any eijui-distant p.ir.illel 
'Ctlioii^ i\> >ou think Miflicient, with which procetd a' 
11 tiiCj \Mie the etpii-distant oidinates; and the reMill 
Will l.e the .'•olidily ot the stack, tiom the bottom to 
tile uppei most section. 

2. Multiply the aiea of the end of the remaining 

))iete, at tlie top, winch may be considered as a tiian- 
guhir pri'-in, by its length ; and therproduct will be iLs 
solidity. c I 

3. Add these two soluhiies together, and the sum 
will be the content of the w'hole stack. 

iNotc 1 1 of n kidi < ti) |i an riiiintd Hi a roniidt r tt>i( di gict 

of i(< uru(‘4 , in t)it lollnwinp i ( iil nut a ptirlton uxtritding to tin 

< (iitrr n( I hi St ti< k, fiom t ill t • p ir. r tn I nt'iim ami hi It it , and ^Imi mt a- 
‘ lire tUt. 4iiLuitv frnin ^ Inc h ii n take ii , ilien 8 ly, .t8 tlie (niiieiii o| 1 I 118 part 
IS to ns %vi ight, kh )s .lu i anti nt <d tli wh< U « acW, ui its weight. 

s> tin s'lck h M •» r«Mtan;.id>r , llu portion to he weighed shciuld 
rrit h cut • d lilt tfid. Iiui laKin «iti( iilmtii hull way btrtwei n llu end and iht 
miild L Hhtrt it uiay be fiipposi(> hiai llu ha> uof a mtditim dtiuity 

EXAMPLES. 

1 . Let the annexed figiiic represent a hay-stack, the 
dimensions of which are as follow ; viz. the length AB 
.38 feet, and breadth BC 13 feet; the length DE 41 
feet, and breadth EF 18 feet; the length GH 45 feet. 
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anil breadth MI 22 feel; the length KL 44 feet, 
anil breadth I.M ly feet ; the lengtli NO 42 feet, and 
lireailth OP ]2 feet ; the mean length of the triangular 
prism, at the top, 41 feet, and the perpendicular height 
of Its end ;j feet; how inany cul)ic jards are contained 
III the ''tack ; the perpendicular dl^t^lncc between each 
parallel ‘•ection being fj feel^ 



t VUl.UL\ I ION. 


//ivr S'S X l‘> = V\)%, the mea of the first seel ion ; 
41 X IS = T.'iS, the men nr the uroiiil stelioii ; 4.1 X 22 
— yfMb the area ol the thud section ; t4 x Iff = SSn, 
the (lien (>i the lunifli section; and 42 x ^2 = .101, the 
atenoj the fifth oi*last sciturn ; thnf/n/ priHrcdin^ac- 
cordutu to the rule fo! eipii-distiint orainatis, ire have V 

lyt -p .104 ='yys, » = 7SS + s.'fi) - 1.174 (’=: 


and 1 ) = d; cunsetini ntlj/, 


A -f 1 li + 2 ( 



nys -1- (i2y() + lyso x •; - 0:74 x 2 - is.iis 

feet, the sotiditi/ o) the pait AB(-l’ON. 

12 X *1 do , , xr>i^ 

A"aiu, - — — = SO, the area of the end OPR ; 

CT* ' 1 ,^ 

and 41 X SO = 12S0 Jcit, the solidity qf the prism NO 
PUS. 

19778 _ >>,^ ijards, 14 


, 18.5 48 + 12.10 

Lastly, -- 

t 


-7 


Jeel, the ausiver rapmciL 


B b 2 
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2. The ditnensioTis of a hav-stack areas folllow ; viz. 
the lenjjth of the l>ottom or first seetion 70 . 8 , and it'J 
breadth 20 2 ; the lenpih of the second a«'d its 

breadth 28.7; the length of the third 81.2, and it- 
breadth 32.4; the length of the fourth 8().7i an<l >ts 
Itreadih 3().8 , tlie leii<jih of the fifth 84 J), and its 
breadth .14 (), the length of the sixth 814, and its 
breadth 30 9, the length ot the seventh 82.7, and it*- 
breadth 1().5; the mean length of the tri.ingidar prism, 
at the top, 81..'), and ihe perpendicular height of its 
end 6.4 feet, how many cubic \:ii(U aie containetl in 
the stack; the perpendicular distance between each 
section being 8 feet ? Jus f(ib8.8 yorr/j. 

.1. What IS the weight of a hav-stack which measine'' 
42.') cubic vards IS feet; the weight ol a piece cut out 
of the stack, from the top to the bottom, being 1 ton, 
.1 cwt 2 rirs. l.l lb., and the vacuity fioni which it is 
taken, 1 () cubic } ards 12 feet ^ 

Afis. 30 tons, 11 Ctrl. 3 (fis. I Ih 


Rem \nK. 

Sometimes hay is stored up in barns or sbadfA 
When this is ^he case, the low'er past of the moir, fiom 
the bottom to the,eaves, will be a parallelopipedon, the 
content ot which may be found by Rioblem 2 , .md 
the upper part, from the eaves to the ridge of the 
building, will be a triangular pii'-m, the content of 
which may be obtained by Rroblem .1, Part IV.; then 
the sum of these two contents will be the whole con¬ 
tent of the viow. 

If the hay does not extend to the ridge, the uppei 
part will be a trapezoidal prism, the content of whuh 
may be obtained by finding the area of the end by 
Problem 8, Pait II.; and multiplying this area by the 
length of the pi ism. (See Problem 18, Part IV., on 
the method of measuring compound aifU irregular 
solids.) 


Xoxe. Wlicn ha>>n)owft are irregular, mean dimension! muat Uetakeit 
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DRAINS AND CANALS. 


A Dkmn is an artificial channil inade to convey 
water tiom marslie*', bofjs, and other low /ifroiinds, for 
the |)iirj»o‘>e of’inakinp iinprovements in apfricullure,&c. 

A Canal is an artificial, navigable river, most com¬ 
monly niaile for the purpoie of transportings goods from 
one pl.ice to anothei, by water-carriage 


iVoff t I>r tiiitt ttiid ( «in tin aie itMi'e uitli mrii and ar** atmo«f 

varmbiv di p h\ ilic < iihit vani , h* ik e, it i» ol Uit utmost momcint fo «i«rcr- 

Idlll tUl II < <i||U lit* MTIltl <M ( V 

1 ht* < o?iitiu»n n{ nil niuirine tli* m is lo lakt ilic brcaiirlis of th#* top 

and ImtUitn, in iiiffcr* lit V' lUi'ir »um lu lur divided 1>> itu ir nu r, 

iliu III n rt d a* a no All l>r(*8iiih. Several di pths nrp likfw-j<e 

miasiiicti, in vnvous pi it r <ud * tiiir sum divided hy i lieir mini her, i« l j ken 
lor a mean til pi ti, ilieii tin lior^tbt lutadtli, and di pTh heme tniil ipliidtoi- 
tiriiiAllv loyeiluM, the Insi prtiduct if. rakin for the conteiu , but iL is evident 
tliHt Hus priit niui>t lea i lo ve«> * nont otis rtsuits. 

f In thite ((>utitr>, nuiM% tlioiiN\nn»> ui ams id marshes, and ftn^ 

halt oMhu htt n ni.xh tt.r ili« (uirpost s of .u^ricuSuin, hv meuns of dr.un«, 
liariiculaiK in the t oi iiiu i ot ^ orK .uid Lint ohi , ai»d improioments ol ilus 
kind are Mill ittrrKd oit in ttie latu r t.ouiit>, wiih great spiru 


PKOiiLKM nr. 


To find the utiniher of cubic yardx which have been duy 

out oj a drain or canal. 

RULE. 

Find the areas of as many e(|ui-disUat, perpendicu¬ 
lar transverse seetioiis, as jou judge sufficient, with 
which pioceed as if, they weie equi-distant ordinates ; 
and the result wilUbe the content betwe^i the first and 
last section'-. (Sts? Pioblem ^ZS, Par^ II ) 

1 I'hc di'^tuiKc the sectums must be measured 

altiii^ the middle ot the huttotii ol the drain or cnnal , and when 
the uround i'* xtrv untvtn. u will lie netessaiv to take the sections 
nearer to t.uh other, than when it |s priiiv ie\el. 

2. When a dram or canal i'* veiv long, divide it into several 
parts or lengths and lind iht; eonleiii ot inch st‘|Mraal_> hy the 
ahove Utile, and the siuu of ihcNC cunlenls will he the content of 
thi whole. 


S. Let the annexed ficnrc rcjire- 
si lit a |)ci |H nfiunlarti.inNXorsesec¬ 
tion ol udruin or canal, where the 
L'round ts i\cn ; then it is evident 
thai if u line AB, he stietched 
acioss the top. It will l)c parallel to 
tlie holtoin IK ,adaiiiting it to be 

li b 


A ra « 



1 ) 
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level, and the per))eiidicular Dm will be equal to the perpendicular 
C«, which perpendiculars may he ca^iy found hy erecting a straight 
staff |ier|)endicularty to the bottom DC, and hu as to touch the hue 
AB, at m and n. 

In this ca^e, the section ABCD is a tiajiezoid, the area of uluch 
may be found by Problem Vlll. Part II. 


4. Let the subjoined figure 
denote a perpendicular, trans- 
Acrse section of a drain or ca¬ 
nal, where the ground is un¬ 
even ; then it IS ciident that 
the section is a trapc/ium, be¬ 
cause AB IS not parallel to DC. 

Now, as two jicrpendiculars c«innot be taken upon either of the 
diagonal, the figure must bediiidcd into two mangles m the fol¬ 
lowing mamuT ; Measure the diagonal HI), and ut right-anglts tt» 
It, the perpendicular (’w ; measure also the line AIL and at right- 
angles to It, the perpendicular Dm , hence, the area of the section 
ma) lx* found by Prolilcm VIL, l*art II. 



Or, the section may he duidod 
into two ri^ht-angUd triangles, and 
a trajicroid, as iii the annexed 
figure, by measuring the line AB, 
and at nghi-angles to il, the two 
l^rpendiculars Dm and Cu ; and 
hence the area may' lx* found. 



D C 


/ 


/ 


r 




U 


fn 


Or, the area of the section 
mav be obtained* bi dnuling 
It into the tw'O tnangl*. A Dm, 

BCn, and the trapezoid DirmC. 

In this case. Dm and (>i, 
w'hich arcat right-angU> to DC, 
are the parallel sides of the tra¬ 
pezoid, and also the bases of 

the two triangles ; and their perpendiculars arc Ar and Ba. 



y 


5. If the bottom of a dram A 
flr canal lx a curve hue, as in 
the subjoined section ; then the 
area of the quadrilateral figure 
A BCD, must lie found by some 
of the toresioing methods ; and 
the area of the part DKC, by 
the method of cqui-distaut or- 
jnatcf, dcbtrilxd in Problem XXIII., Part If. 
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Note 1 he Rule given in Problem 2), p4rt 11., being < xprcited in an alge* 
braic form, u leldom perfectly cunipri bended bv Uarnirv, but ihe followfiig 
onr may beeavity under»iood, and commiiied to m<inoiy. 


RULE. 

To tl)e sum of the first and last ordinates, add four 
times the sum of all the even ordinates, and twice the 
sum of all the mid ordinates, not including; the first 
and last; multiply this sum by the common distance 
of the ordinates, divide the product by 3, and the 
quotient will be the area required. 


. EXAMPLES. 

1. Lot the sulisequent figure represent part of a tirain 
or canal; required the number of cubic yards that 
were dug out of it; the distance between each perpen¬ 
dicular, tran>\crse section being (io feet, and the ili- 
inensions of these sections, as follow . 


/‘'tr.'it section AIKH). 

F«t 

AB = 0U() 

DC = 28.7 
Dm = Cn =15.4 


Second eccUon KF(JH. 

Feet 

H F = .52 
0« = 13.5 
EF =fi3.4 
Hm = 14,8 


7'htrd sertton KLMN. 

I frrt. 

Km = 12 2 
Nm 13.5 
nm = 27-4 
M« = 18 3 
L« = 23.8 

Fijth section TUVXW. 

r,tt 

TU = ()1.5 
WV = 38.4 
Wm = Vn = 10.2 
* qa 5.:i 

Xz = 7-4 
vr 5 S 


Fourth^ section PQRS 

^ fett 

Sm =z 14.6 
1'/ =15 2 

SU = 2.0.7 
R« = 20.5 
Qa = 17.3 
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CM.CULATION. 

Fxrat Seciton. 


Here 6().(i 

, 137.';.i22 
and - 



+ 28 7 X 15.4 = 89.3 X ir>.4 = 1. 375 22 ; 
= 6‘87.G1, the area of the trajiezoid ABCD. 


Second Section. 

Here fyZ.S x 1.3,3 = JOG 0.^, double the area of the 
ti tangle I'GIl ; and 6.3 4 x 14.8 = 9''^*S..32, double the 

r.t \ 

area of the Irtanrlc LI’H ; then ---= 

'O' <_> 

jGii.37 . , . 

- ^ - z= 82'2.18.3, the area of the trapezium LF(iH. 


Third Sirtiun. 


Here 12.2 x 1.3..) z= 164.7, double the area of the tri¬ 
angle K»/iN’; ahn 1.3..) + 18.3 x 27-4 = 31.8 x 27-4 
871.32, double the area of the trapezoid Nr«?iM ; and 
23.8 X 18.3 =r 13.1.tA, double the area of the triangle 

. , 164 7 + 871.32 + 435 54 1471.56 

1.1 vl w ; then -=-= 

2 2 

735.78, (he area of tfie trapcziinii KLMX. 


’ Tourth Section. . 

Hire 14.6x 1.5.2 = 221.92, double the area of the tii- 

angle SFj/i ; alw 14 (> + 20.5 X 29 7 = 35 1 X 29.7 = 
1042 47, double the aiea of the trapezoid Sninli ; and 20.5 
X 17.3 = 354 65, double the area of the triangle QRm ; 


, 22 1 . 92 - 1 - 10 42 47 -f 35 4.f).5 

then - 


1619.04 




o 


= 80f)..52, 


the area of the trapezium PQRS. 


Ffth Section. 

Here 6L5^38y4 x 10.2 = 99.9 x 10.2 = 101 8.98 ; 
1018.Q8 

and -—'— = 509 . 49 , the area of the trapezoid TUV \V; 
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anil hy the Rulejor cqui-disiant ordinates, wr have A =0, 

SS 4i 

li = 5.S + 5.8 = 11.1, C = 7.1-, andl)— '- '- - ‘Ml, 

4 


<).() 


then A+ 4 B 4- 2 C x;i) = 44.4+14.8 x x 


i » 


.‘>.2 = 1 89 . 44 , the area of the part VX W; then .')()<1.49 4- 
1 89-4 4 = the area ty the tvhole wciiaii TU VXU . 

To find the holtd cnntfnt 

Hi'ie \ = ()S7fil ()9W = H - seLMS.'. 

4- iS(Hl .Vi -•= lfi.‘31 TO.^i, (' = 7.^.'’ 78, nud I) —r ()() , then 

A~^4B+’~2Cx 11) = (l.m .'ll +- 0.520’ 82 + 1471 .''*0) 
00 

X — = 9884.92 X 20 = 187098.4 rnhir fed; and 


*1 


I 87 O 98.4 -f- 27 = O 951.792 cubic yards, the uniwo 
> equired. 

2. Required the number of cubic )ar<l.> tluij out of 
pait of a drain or canal, lioni the follovMii^ (Imicnsioiis , 
each perpenclicnl.ir, tiaiis\erse hcclion beiiif; divided 
into two tn.ingles in the banie manner a's the second 
^ectlon liFGH, in the foro^oiii" fimire ; ami the com¬ 
mon distance of the sections 100 feet: 


First Section, 

Second Srefunt 

Firt. 

• Ft 

HF =#L.5 9 

MF = •>(, 1 

(ill =Z 8 tf 

(• n — 8 9 

FF = 41.7 

1- F = ::«) s 

H?« = 9 0 

H/m= .91 

Third Si iion. 

Fourth Sediuii. 

Ftct 

Ftit 

HF = 37.1 

11F = :]{). 1 

On = 98 

G« = {) vi 

1 F = 42.2 

0 

II 

fjt 

Hwf = 9.4 

Hwi = \ih2 

Fifth Section. 

Suth Section. 

I fet 

btit 

HF = 37.1 

HF = ;:8.(> 

till ().:'} 

(>a 9.4 

EF = 42.8 

IF =412 

H?w =10 2 

Hw = 9.8 



(l*ARl VI.) 


MAULPITS. 


287 


iSei'eiith Section. 

fret, 

HF = aid 
Gn = 9 8 
i«.F = 42 a 
H/m = 10.y 

Ans. The area of the first section =. 3^7.33 ; the area 
of the second =.'} 1-1 733 ; the area oj the third — 380.13, 
the area of the fourth ~ .379 / ihe area of the fifth — 

3()4:.303 ; the area of the sixth ~ 393.1 ; the area oJ the 
seventh = 403.()3 , and the content = 2252.')9§ cubic feet 
= 8312 cidiic yauh, 'ib^Jeet, the answer required. 


MARLPITP. 

M \iii. IS a kind of rich clay, and is need as manure 
for land, in Lanc.ishire, Cheshire, Derhj shire, and 
olhei counties m hngland , and is commonly dug by 
the cubic v-iid. 

Marlpits are of various forms. Sometimes they are 
laid out in the shape of a lectangle, .sometimes in that 
of a irajie-iiuni, and sometimes as an irregular polygon 

In digging a niailpit the sult> aie always sloped, in 
order to jirevent the upper edges from slipping in , 
and as the bottom^ iS seldom jicrfeclly level, tliere is 
generally a little variation in the depths. 

PROIILF.M IV. 

To find hoif muni/ cubie yards have been dug out of a 

mariptt. 

CASE I. 

U'hen the top and bottom qf a marlpit 'are rectangles, the 
pit may be considered as a prisnund. 

RULE. 

To the sum of tlie areas of the top and bottom, add 
four times the area ot*a section half-way between them ; 
multiply this sum by the mean perpendicular depth, 
and ^ of the pioduct will be the solidity. 
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Vo<e I. When the 9iilts and ends are rcgoluily sloped, the length ol Die 
middle iiction will he equal to half the sum of the lengths of the top and 
bottom^ and Its breadth equal to hall the sum iif their breadths, but it the 
inthnaiion of the sides and ends be not tegular, the length and bKudih ut 
the middle section iiuut be lound by actual adnuasurimeiiU 


A mean depth must he found by laWiiig m r il di pt hs* at iqucti di>(ai ii*a 
fioin each other, and dividing Dicir sum by ihtii number 


EXAMPLES 

1. Let the subsequent fijjure represent a marlpit, the 
ilimensions ot wiucli are as follow : viz. the length Ali 
of the top = 58.() feet, and the breadth IIC = 36'2 
feet; the length LF of the middle section = ';.'5.7 feet, 
and its breadth FG = .'13.4 feet; the length KL of the 
bottom = 52.8 feet, and breadth LM = .30 4 feet; 
how many cubic yards of marl were dug out of the pit. 
Us mean perpendicular depth being 8.6 feet ^ 



CALCULATION. 

Here 58.6x36.2 = 2121.32, the area of I fie lop ; 55.7 
X 33.4 X 4 = 1860.38 X 4 = 7441.52, Jour limes Ihe 
\arta of the middle section ; and 52.8 X 30.4 = 1605.12, 
the area of the bottom; then (2121.32 -f- 7441.52*-f- 
1605.12) X 8 6= 11167-96 X 8.6 = 96044.456, which 
being divided by 6, me obtain 16007.409 cubic feet = 
592.867 cubic yards, the nmrver required. 

2 . A marlpit measures 86.4 feet in lengthy and 36.8 
feet in breadth at the top; the length of the middle 




UAELPITS 


(part VT.)^ 



<tection is 82.2 feet, and its breadth .S2.7 feet; the bot> 
tom is 78 S feet in length, and 28.6 feet in breadth ; 
how many cubic yards of marl were dug out of the pit, 
Us mean perpendicular depth being 10.5 feet? 

Ans. 1048.098 yards. 


CASE II. 


To find the number of cubic yards which have been dug 
out oj a marlpil, the top and bottom qf which are trianghs, 
trapeaiums, polygons, or any other figures whatever. 

RULE. 

Take such dimensions as will give you the area of 
the top, the area of the middle section, and the area of 
the liottom ; proceed with these areas in the same man¬ 
ner as directed for a prismoid, and the result will be 
the content, nearly. (See the StuouuM, Proh. X. Pari 
ly. Sect. 1.) 

Sotf I. Tlic above Rule wiU givi (be content of thi gineralitv of nia?l|>its 
very nenr (he (rulb , il, Uttwever, a pii extevd 10 or teot in dtpib, and ilic 
aidift be not prettv regti'at ly it will be mnre avc urate to bnd ibe areas 

of » cr]ui*ditunt, hori/onial sections» and proceed with them in the saint 
manner as if Uiiy were cqui^distant ordinates fStf the SCHOLIUM, 
I^roblrm /„ Case tt, Part I /,J 

2 . When the top and boitom of a mirtpit are intpeziums approaching near¬ 
ly to rectnngUi. and ttig incliiiuiiun of the hniuim (n>ni the plane of (he 
horizon vt ry toniideraWe, so as to mnke tlie pit mnrh droptr nn one sidt 
than on the (tiher, the conieni may be most correctly obtained by Andmg ihe 
anas of several 4qui*distuiit, pi rpciidicular sections , and proceeding with 
(liem vt direc ud in i)ie last Rjoblem. 

The tontents of ihe two pnies at the ends, resembling vedxct* may he 
found bv Problem IX , Part IV., ^ect. 1 

$. Tilt content of tin space €>T ronU Uading into ibe pit, maybe obtained 
by the last Problem. ■ 

The aiea the Hrat section, on that where the i^ad commences, will cvi- 
danily be nothing , and the distance between the first section and the middle 
of the slant height of the pit, must be taken for the length of the space. 

4 , When the edges of a pit give way, and slide in. th^se thpt must be mea¬ 
sured, if they be thrown out or removed by the labourers. The general me* 
thod of doiogglns is by multiplying the mean length, Ihe mean breadth, and 
the mean depth continually cogcltier, for the content. This metliod it cer¬ 
tainly inaccurate ( yet in such cases as these, it may, in general, suffice; and 
sometimes it is the only one that can be adopted with any probability orauccem. 



290 


MENSaaATlUK OF 


(part VI.) 


EXAMPLES. 

1 . Let the following figure denote the uppermost, 
horizontal section of a marlpit, the diagonal AC of 
which measures 86.5, the perpendicular Do 26 . 8 , and 
the perpendicular Bo 32.6 feet- The diagonal of the 
middle section is found to be 80.6, and one of the per¬ 
pendiculars 23.9, 29-3 feet. The di^o- 

nal of the bottom measures 74.3, and the perpendicu¬ 
lars 20.7, and 26..'5 feet; how many cubic yards were 
(lug out of the pit, its mean perpendicular depth being 
10,8 feet 


D 



LALCULATION. 

Here 26.8 -f 32.6 x 86.5 = 59-4 U 86.5 = 5138.1 ; 
= 2569 . 05 , the area of the top. 

2 

Aho, 23^^ 29.3" X 80.6 = 53.2 X 80.6 = 4287-92 ; 

^ 4 _ 2143.96 X 4 = 8575.84,/(Wr titnes 

the area of the middle section. 

. Again. 20.7 + ^6.5 x 74.3 = 47-2 x 74.8 = 3.506.96; 

^^^6.96 _ j 1753 48^ ike area of the bottom. 

2 

^ 10.8 

Lastly, (2569.05 + 8575.84 -f 1758.48> X "g" — 

12898.87 X 1.8 = 28217.066 cubic feet = 859.8913 cw- 
hic yards, the answer required. 



KAULPITS. 


(part VI.)^ 



2. Admit the fbllowinff figure ABCDE to denote 
three horizontal sections of a marlpit; also the figure 
FLMG to represent the space or road leading into the 
pit , required the number of cubic yards that were dug 
out of each ; the mean depth of the pit being 11.4 feet; 
the oqui-distant, perpendicular sections at HK, LM, tra¬ 
pezoids ; the whole length of the space 43.8 feet; and 
the other dimensions as below. 


n 



Horizontal tection* of the pit. 


Uppermost section. 

Fe€t» 

AC = 118.61 
Ea = 43.4 > 
Bfl = 35.2) 

CE = 102.8 7 
Da = 26.4; 


Middle%ecUon. 

Feet, 

AC = 111.71 
Ea = 39 . 8 }. 
Ba = 31.63 
CE = 95.9 ? 
Da = 22.6 3 


Bottom section. 

Feet. 

AC =S 104.8 ) 
Ea = 36.4 > 
Ba = 28.33 
CE = 88 . 6 ) 
Da = 19.53 

c c 2 
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Perjicndicular gcctiotie nj the tpace. 

Sechoii at HK. Section at LM. 


AB = 12.4 
DC =85 
Dm = C»i = 5 7 


Ftft 

AB = 12.8 
DC = 7.9 
Dm = C« = 11.2 


(See the figure in the last Problem, Note 3.J 


% 

C'ALrULATION OF IJIE PIT. 


f^ppermoat Section, 


Here 4:1.4 -f- 33.2 x 118 f) = 78 fi x 118.() = 9.321.. 9 ( 1 . 
double the area of the trapezium A BCE; and 102 8x26’.4 
= 2713 92 , double the area of the tiiangle CDE ; then 


9321.96 4- 2713.92 
2 


1203.5.88 

-=: 6017 94-, the area 


of the whole section ABCDE. 


Middle Section. 


Here 39.8 -{ Sl.Ox 111.7 = 71.4 ;r 111.7 = 7975.38, 
double the aiea of *he trapezium ABCS; and 95 9X22.6 
= 2167 . 34 , double the aiea oj the triangle CDE; then 


7.975.38 -}- 2167.34 
2 


10142.72 

X 4 = --- X 4 = 

<6 


5071.36 


X 4 = 20285.44./owr times the area of the tv hide section 
ABCDE. 


Bottom Section. 


Here 36.4 -f 28.3 X 104.8 = 64.7 X 104.8 = 
6780.56, double the area the trapezium ABCEand 
88.6 X 19.5 = 1727 . 7 , double the area oJ, the triangle 

i.26 


CDE; then 


6780.56+ 1727.7 8508, 


= 4254.13, 


the area of the whole section ABCDE. 


2 
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To find the solid contenU 

Here (6017.9* + 20285.44 + 4254.13) X = 

30557.51 X 1-.9 = 580.59.269 cuAic /<?«/ = 2150. .343 
ntbic yards, the content qf the pit. 


CALCULATION OP THE SPACE. 

Section at HK. 

_ • * 

Here 12.4 -|- 8 5 X 5-7 = 20.9 X 5 7 = 119-13 ; a/td 

n 9 ^ = 59.565, the area of the trapezoid A BCD. 

2 

Section at LM. 

Here 12.8 + 7^ X 11-2 = 20 7 X 11.2 = 231.84 ; 
2Sl 84 

and -^ = 115.92, the area of the trapezoid A BCD. 

<2 


To find the solid content. 

4 S .8 

Here A = 115.92, B = 59-565,C = 0, and D := —— 

_•_ ^ 

= 21-9; then A + 4'B+2 C X } D = (115«2 -f- 238.26) 

X ^ = 354.18 X 7-3 = 25 fi 5 .ri\ 4 cubic feet = 95.7.59 
.t « 6 ic yards, the content qf the space. 

S. The diagonal of the first or uppermost horizontal 
section of a marlpit is 118.6, and the perpendiculars 
are 64.8, and 4.3.5 feet; the tiiagonal of the second sec¬ 
tion 112.4, and the perpendiculars 6l*7, and 40.6 feet 
the diagonal of the third section 106.3, and the per¬ 
pendiculars 58-5, and 37-7 feet; the diagonal of the 
fourth section 100.8, and the perpendiculars 55.9, and 
34.6 feet; ^ diagonal of the fifth or bottom section 
94.S, and tne peipendiculara 52.4, and 31.5 feet; re¬ 
quired the number of cubic yaids that were dug out 
of the pitj the sections lieing taken at equal distances 

c c 3 
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from each other, and the mean perpendicular depth of 
the pit 16 8 feet. 

Jns. Tlie area of the first section — 6422.19; the area 
of the second —57 ^9.^6 ; the area of the ihird^5\\3SiS ; 
the area of the fotirlh =r 4.561.2 ; the area of the fifth — 
8955.685 ; and the content = 86584.86/ir cubic }eet = 
.1206.828 aibic yards, the ansmer required. 


niRLCIlOKS FOR 

MEASURING PONDS AND MILL-DAMS. 

Ponds and mill-dams are commonly dug by the 
cubic yard ; and assume a variety of shapes. 

If the top and bottom of a pond or dam be rectan¬ 
gles, it may be treated as directed m the last Problem, 
Case 1.; it the top and bottom be triangles, trapeziums, 
or polygon^, the content may generally be tuund by 
Case II., of the last Problem , but if both these methods 
fail, you nui-t pioceed as directed in Problem III ., for 
diams and canals In this case, the contents of the 
pieces at the eiuK, rcxerabling wedges, must be toinul 
by Problem 9, Part IV., Sect 1. 

Mr. W. Putsey, Teacher of the Mathemalic.s, .it 
Pickering, informs me that the pouds made upon the 
wolds in York'-hif.e, are generally of a conical shafie ; 
hence their contents may lie found by Problem 7, 
Part iV., Sect. I. 

Mr. P. who is a practical measurer, has aUo verv* 
kindly communicated the following method of taking 
the dimensionb of a conical pond in which there is water. 

c 

EXAMPLE. 

Let ABC denote a per pen- a d b 

dicular beclion of a conical 
pond, whose dimensions are 
requiied. v 

Intend a coid over the 
pond, with which take the 

diameter AB; make a iing fast to the middle of the 




(PART Vl.^MENSURATION OF EMBANKMENTS. 995 

cord or diameter, as at D, through which put the eiul 
of the plumb-line ADC ; let your assistant keep one 
end of the diameter at B; while you hold the other, 
and the plumb-line at A ; permit the plummet to de¬ 
scend to the bottom of the pond, as at C; then draw 
back both the cords, and measure CD, which will be 
the perpendicular depth of the pond. 

I When tin top of a pond 19 not a perfect circle, measure two diamc- 
lers at right angles to each oilier , and take half tlicir sum for a mean diame¬ 
ter. 

Cellars generally form paralletopipcdons, and when they are dug by the 
cubic yard, their contents may be found by Prob. IK, Sect K, Part IV, 


DIRECTIONS FOR 

ME A SURJXG EM BA XKMENTS. 

The most correct method of measuring embank¬ 
ments, IS to proceed in the same maimer as directed in 
Problem 111., For drains and canals ; and if the follow¬ 
ing observations be well underatooel, no difficulties will 
arise in taking the dimensions, and finding the areas 

of the sections. 

Let A BCD repacsent a 
transverse perpt^dicular ^ 
section of an embankment, 
made upon level ground; 
then il DC be parallel to 
AB, it is evident that the 
section is a trapezoid, the 
area of which may bp 
found by Problem 8, Part II. 

The distance of the parallel sides, or height of the 
section, may be ubtumed by placing a stall perpendi¬ 
cular to the hor^on, at A or B, and producing DC to 
E or F; then will AE or BF be the perpendicular 
distance 6f the parallel sides AB, DC; and AB, the 
breadth of the bottom of tiie embankment, is evklently 
equal to ED DC -f- CF. 





\ 


L 



M 
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Again, let GHKL, de¬ 
note a perpendicular, 
transverse section of an 
embankment, made upon 
uneven ground ; then it 
is evident that the section 
is a trapezium; and as the 
diagonals and perpendi¬ 
culars cannot be measured, the content must be found 
in the following manner: Produce LK, the horizon¬ 
tal line of the top, both ways, to M and N, and let 
fall the perpendiculars MG and NH ; then by Problem 
S, Part II., half the sum of these parallel sides multi¬ 
plied by their perpendicular distance MN, will give 
the area of the tra|)ezoid GHNM, from which subtract 
the sum of the areas of the two right-angled triangles 
GML, HNK, and the remainder will be the area of 
the section GHKL. 


Sole Unskilful meaiiirers affect todcitrmmrlhecontrntsof embankments 
finding wIiai they call mean breadths and thickocsses t f>ut no person 
who has a acientiAc knowledge of mensuration, will havt rctourso to such an 
erroneous process, if the foregoing mtihod Cdji by any meant be ado|ited. 
See Drains and CanaU, Note u 


- blRECTION^ FOn' 

« 

MEASURING QUARRIES. 

The baring of quarries is generally done by the 
cubic yard ; and sometimes the stones themselves are 
got by the same measurement. 

Quarries, m general, are very irregular; they may, 
however, commonly be measured by some of the 
methods already described for canals, marlpits, ponds, 
^ec. 

' Jf a quarry be so irregular that none of these 
methods can 1^ adopted, the general uiethod is to take 
sucli dimensions as will gite the area of a mean hori¬ 
zontal SLCtiun ; then this area being multipfied by the 
ineanjdepth ot the quarry ; the product is taken tor 
the content. 
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1. Someilmt.s a quarry may b« moat correctly measured by dividing 
It into scrrial purit; and lal ing the dimeiuiona of each part Mparately, 
a When the itone» ihtit are left jutiing out of the aidei of the quarry, are 
meaiiired wiili the vacuity, mtan dimcniiotu of thcac etunei mutt be taken, 
and their contents suhtratied, in order to obtain the true content ol the 
Tatuiiy 


DIRECIIOKS FOR 

M EA S UR ING C OA L-HE A PS. 

When the stock of a colliery is to be taken, or an 
exchange of tenants takes place, it becomes necessary 
to ascertain the <)uantity of coals which are laid unsold 
at the pits; and as pit-heaps are generally very irregu¬ 
lar, l)oth in extent and thickness, it is no easy task to 
find their contents with a tolerable degree of accuracy. 

The method generally adopted, is to take such di¬ 
mensions as will give the area of a mean horizontal 
section ofathe heap , and to multiply this area by the 
mean thickness, for the content. 

Aocr \ The prr|Kii(iirular height of any pfunt at the extreniity a toal- 
heap, ina> be ulitaint d in the foUGwing tnaniirr \ Place a spirit or vraier4e\( I 
upon thi lop of iht* htap. (lose by iht edge, let your asatstant hold a pole 
tipdt) thi ground* tn a pi rpi ndicular direct ion, at the bottom of the heap | di- 
ri< t the ly«el lowartU the p.*e, and note that point in tt which useen through 
till* h Vil, measure the cliw*Bni.e bt tween the bottom of th^pole and Ihii point, 
luhtruct the blight of ilge Ic^lI from (he taid distance; and the remainder 
will h* ibe height of the luap, atthe place where the observation u made* 
q. When a roal-heap is upon level ground, the height or thickneas of any 
place oelwren the pit and the extremity of the heap, may be found thus. By 
Note I, find the height of the heap where It is most elevated, then let)Our 
aiiistant place the pole upon that part of the heap the height of which you 
wish to obtain , and without removing the level from the Ingheii point of the 
heap, direct it towards the pnlo, measure the distance between the bottom 

of the pole and the point seen through the le\el, frtim this distance take the 

• 

height of the level, and if the remainder be subtracted from the greatest 
height of the heap, before found, you will obtain the height required. 

3 If the ground on which the coal-heap is laid be level, and tlie upper 
surface of the heap a regular itiilined plane, rising gradually from the pit to 
the utmost rxifomity of the heap, which is rometimes the rase, it is evident 
that the mean ihickness of the heap will be equal to half the sum of the two 
heigliis taken ai that part of the heap adjoining the pit, and at the Utmost 
eatremity or highvai point of the heap. 



29B MXNSCBATTON OF CLAY-HEAPS. ^ (pAKT VI.) 

4« When n coaUhnp U extremely urofEular, ll in ^nerally neceiiary to di¬ 
vide It into levcrmt parts, snd lake the dimensions of each part separately. In 
this case, heights must he taken tn such placet hi are motl likely lo give the 
mean thickness of each partt and when the ground it not level, a proper 
allowance most be made for this circumstanre, 

i In some parts of Ensland, 5 perks, Winchester measure, or culm 
inches, make u bushel of couls, nnd 36 bushels •% rhaldnoi; therelort, if the 
cubic inches m a coal-heap be HividcH by or rlic cubic feet by the 

quotient will be the ntiiTibiT of hnsliels Cimiaiiied in the heap, but as this 
m'*B«iire is not gen^ml, cstTV ponouwho meatiiiet a coal-htHp, ought to 
make hiin&elf acquainicd with the cuhtomaiy measure of the place,—The 
iontenioftbencw imperial coal-hushcl, is 9gisriihir inches. (See the Att- 
thor^e AnthmeUc^ page 5^,and 363 } (For the Sew Jmpettal Meaeuree, eee 
Part V2iJ»t\fth%e Work*) 

«. Notwithstanding what lias been advanced on the subject of messurtiig 
qusrnetand coal-heaps, a great deal will always depend upon the ingenuity 
of the measurer; for it is impossible to give directions that will suit every 
particular case to be met with in the practice of measuring these irregular 
figures* 


CLAY-HEAPS. 

Clay i» frequently dug out of pit?, and laid upon 
the surface of the ground, generally in very irregular 
heaps; and then, sold by the cubic yard or by the 
ton, for the purpose of making bricks. 

When this is the case, it becomes necessary to ascer¬ 
tain its solid content, as nearly as possible ; and this 
may be approximated by the following metbe^s: Find 
the area of the base of the heap, and also the area of 
its top, in the most conveni^t manner, according to 
the rules and directions given in the different Prob- 
Fems of Part II.; and then take half the sum of these 
areas, for the mean area—Also, take several depths, 
and divide their sum by their number, for a mean 
depth. Multiply the mean area by the ipean depth, 
and the product will be the solid content; and, when 
this is in cubic feet, divide it by 27 , to reduce it to 
cubic yards. 
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ATnli I. When the baie of a clay-lie^p, iiviry irregular^ iu area maybe 
fuuaiJ by Problem a, Part I ll« 

2 . When tlie dimen»ion« are taken 111 yardfi trnihi, and hundredthSi the 
itolid content will bt in cubic yard*, and dvcImaU of a yard | but if the di« 
ineniiont be laki'n in feet, teiitht, and hundredths, the content will be in 
i ubic leel, and decimal* til a toot. 

3 . When a (lay-heap If nui very irregular, the mean area may aomeumc* 

be found by taking tlie dimeiibbini of the lop of the heap, and increasing 
each diintnnnm, a* you take it, to a* tu give, (a* nearly as you can judge,) 
the diinLiisions of the middle borimonial section,—This method of mcasur* 
me, IS getiiraliy called ** Gnwg md Taking,** as the dimenstona thus ob¬ 
tained, arc sriullcr chan those of the base of the liuap, but larger than those 
of Clio top, • 

t a clay-heap assumes something of the form of a paraltelopipedon, 

(Problem /, Pan IV.) some measurers take lengths, in two or three differ- 
eni places anddiiide then sum by their number, fir a mean length, A 
mCfiii hrtadih and a mean depth arc found in the same manner, and the 
continued produce of chest three dimensions, is taken for the solid content, 

s Wluna heap is vciy large and irregular, it is frequently advisable to 
divide It into two or three pairs, and take the dimeniions, and find tlie con¬ 
tent of eath part stpaiately. 

8 When a clay-heap resembles a pnsmoid, or the frustum of a cone, the 
ruk given in Problem 10 , P<irt IV , may be applied with propriety. For 
other iiieful Rules and Observations, the reader is referred to Problem 18, 
Part IV , and also to the methods of measuring marl-pus, and coal-heap*. 

7 A cubic fool of clay, according to the table of specific gravities, page 
17 3, weighs 4100 ounces at^irdupou, consequently, a cu^ic yard will weigh 
1.627 tons, therefore, if wg multiply the number of cubic yards, in a day- 
heap, by 1 627i the pro>iuc( will be the weight In tons, 

d Uy experience, it has been found, that when clay is very compact, a 
ruble yard will weigh tons, coDseqaently, the DittlUplivr wilt be i 75 j but 
sHien It IS ICH dense, a cubic yard wUI nut weigh more than 1 or 1^ tons, 
in these lases, the multiplier wiH be l.tty or 1.5, to briof cubic yards into 
tons. 

4 

0 . A measuring tape divided into feet, tenths, and half tenths, is best adapt¬ 
ed far taking the dirornsionsi as we then have no trouble lu reducing iht* 
inches to the decimals of a foot: for, in this case, the tenths are given by the 
tape; and the half-tenths are 5 hundredths of a foot t hence we hate always 
the dimensions in feet and tenths, or id £cei, tenths, and hundredths of a 
h>ot; thus, 48, ■■ ft8.69 feet, 

10 . Tlie rules and direction* given for clay-heaps, will apply fo oH cem- 
poii and iMiiare heaps; when It is required to determine their solid contents 
lor the purposes of sale, &c. 
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EXAMPLE. 

Required the number of cubic yards, in two clay- 
heaps, resembling parallelopipedons, from the follow¬ 
ing dimensions ; and also the weight of the clay, sup¬ 
posing each cubic yard to weigh 1.627 tons. 


No. 

LENGTHS. 

BREADTHS. 

DEPTHS. 


Feet 

Feet 

Fftt 

1 

93.85 

56.55 

9.65 


86.75 

48 45 

8.85 


74.65 

39.35 

7.70 

2 

62.25 

58.30 

46.45 

43.25 

39.70 

8.35 


Content by the third and fourth Notet. 

No. I. 


Length. 

Breadth. 

Depth. 

Feet* 

Feet, 

Feet 

9.3.85 

56.55 

9-65 

86.75 

48.45 

8.85 

74.65 

39.35 

7.70 

3)255.25 , 

3)144.35 

3)26.20 


85.083 mean.48.116 memr. 8.666 mean. 


TheUt 85.083x48.116=4093.853628 square feel, the 
mean area; and4093.853628x8.666=35477-335540248 
culncfeelf the eolid catteni of No. 1. 

No.-II. 

Breadth. Depth. 

Feet* Feet. 

43.25 8.35 

3970 = 

2) 82.95 ' 

41.475 mean. 

55.666 mean. ' 


« Length. 

Feet. 

62.^5 

58.30 

46.45 

3)167.00 
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'Dien, 55.666 X 41.475 = 2308.74735 square fed, 
the mean area; and 2308.74735 X 8.35 = 19278 
.0403725 cubic fed, the solid content of No. II. 

Lastly, 35477.335 + 19278.040 = 5475.5.375 cubic 
fed, the solid content of both heaps; then, 54755.375 ~ 
27 = 2027..9768 cubic yards, the whole content. 

Weight by the seventh Note. 

Here, 2027-9768 X 1.627 = 3299-5182536 ioM = 
3299 J Ions, the weight required. 

. REMARK. 

Having, in the preceding pages, treated of the Mensu¬ 
ration of Drains ami Canal*;, it is prestiined that a short 
account of a few of the principal ones, will not be un- 
.icceptable to the young reader; as it will tend to give 
him some idea of the great Ira))rovements that Agri¬ 
culture and ('ommerce have received, and are daily re¬ 
ceiving by the use of them ; and will inform him what 
stupendous Works have been effected by the Ingenuity, 
Perseverance, and united Efforts of men. 


\ Dl.M RirriON 

•or stlME OF THE 

piiiSc’irAL canM..^^ 

In Eniflaud. Scotluixij Ftanct% and Chtiia. 

C'anms are to Im.* Diet with iii every civilized country; and 
purhiiji- It will not be pnn;; too far to sav, ibal the mUrnal coin- 
inercc of no nauon lias rtccivfd i^reater improvements by them, 
than that of Great Britain. * ^ 

Tui: Duke of Briik.Iluater’s Camai., is a work that bo- 
I'.ns at Worsley, seven miks from Manchester, where, at the 
foot of a mountain, comjiosed of coal, a basin is cut, contun- 
ing a great bRdy of water, which servis as a reservoir to the 
navigation. The canal runs under a hiH, by a subterraneous 
pawage from tins basin, nearly throe quarters of a mile, to the 
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Duke’s coal-works. In some places the passage is cut through 
the solid rock, and in others arched over uith brick; and at 
certain distances, air funnels, some of uhich arc thirty-seven 
yards in perpendicular height, are cut through the rock to the 
top of the hilL At Barton-bridge, three miles from the basin, 
is an aqueduct, which, for upwards of 200 yards, conveys 
the canal across a valley and the navigable nver Irwell. There 
are three arches over this river; the middle one is 60 feet wide, 
and 38 feet above the water in the Irwell; and will admit the 
largest barges that navigate that nver, to pass under with masts 
and sails standing. At Longford bridge, the canal turns to the 
right, and crossing the Mersev, passes near Altringhain, Dunham, 
Grappenhall, and Kaulton, into the tideway of the Mersov, at Run¬ 
corn Gap, where barges can come into the canal from Liverpool at 
low water. 

This canal is 29 miles m length. It w'as iK^gun in 1758, and 
finished in 1763, under the direction of the great mechanic and 
engineer, Bnndlev. 

XoU, From this canal, at Worsloy, there is a branch cut to the 
town of Leigh ; and thence to Wigan, where it communiiates with 
the Leeds and Liverpool canal.—From the Duke's canal, there is 
also another branch which terminates at ^lanchestcr; and thus 

s 

unites this great rmjHfnum with the maritime town of Liverpool. 


Tue Grand Junction Canai., ls a work that joins seve¬ 
ral other canals in the centre of the country, which thence 
form a communication between the nvers Thames, Severn, 
Mersey, and Trent, and, consequcmiy, an inland navigation to the 
tour principal sea-ports, London, Bristol, Livcr|xx}I, and Hull. 

This canal commences at Braunston, on the west-borders of 
Northamptonshire, passes by Daventry, to Stony Stratford, in 
Buckinghamshire, thence on the confines of Bedfordshire, west of 
Leighton Buzzard, toTring, Berkhamstcad, and Rickmans w'orth, 
in Herts, and through Middlesex, by Uxbridge, to Brentford,where 
It enters the Thames, 12 miles, by that river, above London. Its 
whole length is upwards of 90 miles. 
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The Grand Trunk Canal, is a work that forms a com* 
munication between the rivers Mersey, and Trent, and, of 
course, between the Irish sea and the German oceana Its 
length IS 92 miles, from the Duke of Bndgewater's canal at 
Preston on the Hill, m Cheshire, to Wildon-ferry, in Derby¬ 
shire, where it communicates with the Trent. The canal is 
carried over the nver Dove, in an aqueduct of 23 arches, 
and over the Trent, by an aqueduct of 6 arches. At 
Preston on the Hill, it })asscs under ground 1241 yards; at 
Barton, and in the neighbourhood, it has two subterraneous 
passages; and, at Hardcastle Hill, in Staffuidshire, it is con¬ 
veyed under ground 2>^B0 yards. In the neighbourhood of 
Stafford, a branch is made from this canal, to run near Wolver¬ 
hampton, and to join the Severn ncarBewdlcy: from this again 
other branches cross Warwickshire to Braunston. where com¬ 
mences the Grand Junction Canal to the Thames at Brentford. 

This canal was begun in 170<), by Brindley, who died before 
Its completion ; but it was finished by Mr. Henshall, his brother- 
ui-law', in 1777, 


The Leeds and Ijverpool Canae. ‘‘The first act for this 
canal passed in 1770. by which the undertakers, a body corporate, 
by the name of “ TVm* Gomjmny Propnetors of ^he Canal Navi- 
gaiion fiom LcaU to were empowered to raise the sum 

of 320,000 I. Ill shares, deemed jwrsonal estate. 

The work was prosecuted w'lth spirit; and in a few years there 
were fihished 33| miles on the Yorkshire side. viz. from Leeds 
to Holme Bridge, near Gargrave; and 29 miles on the Lancashire 
side, VIZ. Oroin Liver]>ool to >{ewbrough ; but the money sub¬ 
scribed being all expended, the works were discontinued for seve¬ 
ral years. 

In 1790 another act w'as obtained, to enable tlie company to 
vary the line from the north to the south side of tiie river Calder ; 
and to raise a further sum of money : in consequence of which the 
works were again resumed. 

In 1794 another act passed, to enable the company to make a 

O (1 2 
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considerable alteration in the hue, so as to pass by the market- 
towns of Burnley, Blackburn, Chorley, and Wigan, where it joins 
the head of tlie Douglas Navigation ; by means of which it unites 
the l^ncashire side of this canal at Neubnmgh. 

The whole length of the canal, according to this arrangement, is 
129 miles. 

The summit of this canal is at a village, called Foulndgc, near 
Colne, where it passes under ground IGUO yard'<, by a tunnel, 
which IS 18 teet high, and 17 tiet wide. The full eastward, from 
the summit to the navigable river Anc at Leeds, i> feet, and 
westward to the basin,at Liverpool, 431 feet, whuh Iwsin is about 
.52 feet aliote the river Mersey, at low water. Between the sum¬ 
mit and Lmls are 44 locks, \iz. 13 to Holme Bridge, (fnan 
w*hich place to near Bingtet, there is u level |>ool of 17 miles in 
length) 11 from Bingley to the Junction with the Bradford canal, 
and IB from thence lo LecOs. Between the summit and Livi'r|iuol 
lire 47 locks. 

There are several large aqueduct bridges on this canal, 
particularly those over the river Aire lieluw Dniglcy, and above 
Gargrave. 

It has a cuminunieation with the town of Bradford, by means oi 
a branch, about three miles in length, called Bradford Canal *' 

The general advantages which the'public will derive from 
this canal, are more than the limits of this \m[KT will allow to 
be explainecL It will tend greatly to encourage trade and 
manufuclures; will bring into extensive use inexhaustible 
rocks of lune-stone, slate, dags, and free*stunc, excellent mines 
of coal; and great cjuaiitities of timber for building bhi|)f, 
houses, &c. 

This canal is 42 feet wide at the top, with 5 feet depth of water ; 
^ and the dimensions of the Icxrks upon it, are about 70 feet in length, 
and feet in width. 

It was completed in the latter part of the year 1816; and 
flow forms a most eligible communication between the port of 
Liverpool and the town of Leeds; and from thence, by the nver 
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Aire, and other canals and river navigations, to the port of Hull. 
Thus the object of the original promoters of this noble undertaking 
18 obtained, viz. A Navigable Communication between the Eatt and 
Wat Seat,^* 

Note. Mr. Thomai bfcston. of the Canal office, Leeds, and Mr, John Bot- 
tnmley, of ihe Canal office, Bradford, very kindly favoured me with the 
above dcscnptioD of the Leeds and Livcrt»ool Canal. 


Thk Great Canal, m Scotland, is a work that forms a junc¬ 
tion between t4ic Forth and Clyde. Its length is 35 miles from 
the influx of the Carron^ at Grangemouth, to the junction with 
the CI\dc\ SIX miles al>ove Dumbarton, In the course of this 
navigation, the vessels arc raised to the height of 155 feet above 
the level of the sea; and passing afterward upon the summit of 
the country for IB miles, they descend into the nver Clyde, and 
have from thence free access to the Atlantic ocean. This canal is 
coiTK'd o\cr 36 rivers and rivulets, and ? great roads, by 3h 
aqueducts of hewn stone. In some places it passes through mossy 
ground, and in others throvigh solid rock. 

The road from Kdinburgh to Glasgow passes under il near Fal¬ 
kirk, and over it bv means of a drawbridge, six miles from Glas¬ 
gow. In the course j^f**this inland navigation are many striking 
scenes; particularly«thc romantic situation of the stupendous 
aqueduct over the Kelvin, near Glasgow, 420 feet in length, carry¬ 
ing a great artificial nver over a natural one, where large vessels 
sail at the height of 65 feet above the bed of the nver below. 
The iitilitv of this communication between the German and At- 
lantic oevans, to the commerce of Great Britain and Ireland, in 
their trade with Norway, Sweden, and the Baltic, must be strikingly 
evident; os it shortens the nautical distance in some instances 800; 
and in others 1000 miles. 

This canal cost about 300,000/. It was begun in 1768, under 
the direction of Mr. Smeaton, and finished m 1790, by Mr. Whit¬ 
worth ; Mr. Smeaton having resigned, in consequence of the Jiad 
state of his health. 


o d 3 
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The Royal Cakal or Lanouedoc* in France, i& a work 
that effects an inland communication between the Mediteira* 
nean and Atlantic. From the port of Cette, in the Medtterra- 
nean, it crosses the lake of Thau; and, below Toulouse, is 
conveyed by three sluices into the Garonne, At St. Ferreol, 
near Revel, between two rocky hills, is a grand basin, above 
1000 feet in diameter, into which tbe rivulet Laudot is receiv¬ 
ed ; and hence three large cocks of cast brass open, and dis* 
charge the water, which then goes under the name of the river 
laudot, and continues its course to the canal called Kigule de 
la Flame. 7'hcnce it is conveyed to another ^reservoir near 
Naurouse, out of which it is conveyed by bliiicc^, botli to the 
Mediterranean and Atlantic, as the canal requires it; this 
lieing thehight».t |>oint between the tuo seas. Near Beziers are 
eight sluices, which forni a regular and grand cascade, 936 
leel long, and 66 feet high, by which vessels cross the river 
Orb, and continue their \u}uge on the canal. Above it, be¬ 
tween Beziers and Caiiestan, is the MuUPas, where the canal 
Is convened, for the length of 720 feet, under u mountain. At 
Adge Is a round sluice, with three openings, three didlrciit 
depths of water meeting here; and the gates are so contrived, 
that vessels tna^ {kiNa through hy o|)ening which sluice the 
master p^ea^es. The canal has 37 ai|Ucducts, and Us length 

- i 

from Toulouse to Beziers, where it joins the river Orh, is 152 
miles. 

This canal was begun m 1666, and completed in 1681, under 
the direction of the engineer Kiquet. 


The lyPEBiAL ^anal, in China, is a a(u(>endou8 work, ex- 
* tending nearly through the whole empire, from north to south; 
and serves to convey goods between Pekin and Canton ; being only 
interrupted by a mountain, in the province of Kiaiig-si, of about 
one day^s journey. This canal was finished about, the year 98U; 
and 30,000 men were employed 43 years in completing it; its 
whole length being 825 mites. The trafGc upon it is exceedingly 
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admiration to Europeans. 
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respects, an object of wonder and 


There arc in EngLind, as well as m other nations, many more 
Canals, far too numerous to be mentioned here; those who desire 
to sec a mure circtiinstantial account, may consult Mr! Phillips’s 
General History of Inluful Xavtgaiion^ >^hich is a work replete 
with useful inftirindtion. 


AS ACCOUNT OF SOME OP IHL 

Principal Drains in the County of York^ 

AND THE 

AGIUCULTUUAL IMPROVEMENTS 

MADE BY THEM. 


£zTENSIVE Drainages have of talc years been executed in this 
county; and little laqfl* which is capable of iin|^ruvemeiU by such 
meaiiN, now remuins^ndrained. 

Tlo! Drainage known by the name of the ** Holdemess Dnun- 
dge," lich chiefly adjoining to and on the east side of the nver 
Hull? It extends from north to south about eleven miles; and 
contains by survey, 11211 acres. Previously to the execution of 
this undertaking, much of the level was usually covered with water 
for alxive half of the year; and on some parts were extensive cars 
4>r lakes. 

This Drainage, though still imperfect, has made a great 
improvement in the adjoining lands, many of which from having 
been of lit(}e or no value, are now Jet from fliteen to thirty 
shillings per acre; and this has been accomplished at an expense 
of somewhat less than H per acre. 
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The Act of Parliament for executing this Drainage was obtain¬ 
ed in 1763; but it was not until the year 177S, that an assess- 
ment was levied for 34.000/. to carry it Into effect. Since that 
time, engineers have been consulted on the 'further improvement 
of this Drainage; and the consent of the proprietors has been 
obtained for raising further supplies; in consequence of which the 
sum of 30,000/. has been advanced, in order to complete the 
work. 

The winter of 1763-4 being unusually wet, the water on the 
west-side of the river Hull was higher than common, and occa- 
sioned a breach in the bank of the nver, near the iipiier end 
of this level, by \%hich the wliolc of it was overflowed, to¬ 
gether with part of the townships of Stoneferry, Marfleet, 
Bilton, Preston, Southcoats, and Drjpool. The turnpike road 
between Hull and Hcadon, for nearly four miles, stood from 
two to four feet deep in water, as did likewise that lead¬ 
ing from Whitecross to Beverley, and jiersons going to market 
were obliged to pass in boats; but it is nov\ l>clieved that thesi* 
low-lands will never l>c flooded agiin, if the banks of the rner 
Hull can be preserved strong enough to resist the water of 
floods. 


Tfie Bevcrlry qnd Barnisfon Drainage hc’^ parallel to the Hoi- 
derness Drainage, bu* on the contrary sul of the nver Hull; 
and extends from Darmston, along the course of that river, 
nearly to Kingston-upon-Hull, a distance of about twenty-four 
miles. 

The Act of Parliament for executing this Drainage, was 
obtained about the year 1793. It is divided into two parts, 
the upper or more northern of which, containing 3,136 acres, 
extends from the township of Foston to Barmston, where it has 
an outfall into the German ocean. The lower or southern pint 
commences at the same point, and has its outlet into the nver 
Hull, at a place called Wincolmlce, near the town-of Hull. It 
contains 10t4S3 acres. 

This Drainage is very effectual, as the water in the drains 
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commonly stands three or four feet below the surface of the 
land. 

The expenses hitherto incurred, amount to 135,000/. or about 
ten pounds fifteen shillings per acre; and the average improve¬ 
ment of the land is about fourteen shillings per acre per an¬ 
num; hut as the annual expense of keeping the drams and 
works m rej^air, amounts to between twelve and thirteen hun- 
i\rvd iKiunds, the clear interest upon the capital expended, is 
reduced to little more than oL i>er cent, per annum; hence it 
ai))YCars not to have been a very profitable undertaking to the 
pmpnetors. .The piihhc, however, has been tienefited by 
lami lieing brought into cultivation, which before was of little 


value. 


Tiu Krtfin^Iuim lhaimJ:re is divided into two parts, having 
distinct nutlets. The easitern furt commcnre!i at Sand-le-Mere, 
and discharges itself into the flumber at a place called Stone 
Creek and Is in length al>out fourteen miles. The other 
part lying a little to the north and west of the former, com¬ 
mences at Aldborough, and empties itself also into the Humber 
at a place called ** Headon Haven being iii length about eleven 
miles. 

The Act of Parliumei^ for executing this Drainage was obtained 
in IH03 ; and the lev A contains 5,305 acres of li^d. 

The whole expend of the act and ifie completion of the 
works, amounted to 3f),(KU)/. or about five pounds nine shillings {)cr 
acre. Prior to the commencement of this Drainage, the Com¬ 
missioners made a valuation of the low grounds; and subsequently 
to the completion of it, they made an estimate of the iniprove- 
mciiU which had been cfTccted, amounting to ?,475/. per annum, 
which is rather more than 8/. per cent.; heitce it appears that this 

has been a profitable undertaking. 

/ 

T/w Harford and Dertovni Drainage contains upwards of 10,500 
acres, of w^high nearly 4>,5()0 are situated in the East Riding, and 
the remainder in the Xorth Riding. 

The Act of Parhuinent for this Drainage, was obtaineil in 
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1800; and it has been completed at a total expense of 41|$12iL 
which is nearly at the rate of 4i. per acre; but as the land has 
been benefited to the amount of 17i. per acre; after paying 
the annual assessment, the disbursements are paying an in¬ 
terest to the proprietors of about per cent., per annum; 
hence it appears that this has been a very advantageous under¬ 
taking. 


SpaLUttg^Moor and IVnlliffg^Fcn Drainage was completed about 
thirty years ago; and has greatly improved about 20,000 acres 
of land which were before subject to be flooded. It commen¬ 
ces at Market Weighton, and enters the Humber near a place 
called ** Fossdyke Clough,*’ situated upon the banks of that 
river. 

This Drain also serves os a nangabk Canal; and turns out 
greatly to the advantage of the land-owners and proprietors, 
not only in draining the lands, but by facilitating the carriage 
of the produce and manufactures of a large extent of country, 
w*hich before were conveyed at a very great expense by land- 
carriage. 

Note. Those who desire to sec mure on this subject arc referred 
to the excellent Agricultural Survey of the East Riding of York¬ 
shire, by H. E. Strickland, Esq. 


AW ACCOt ST OF 

AGRICULTURAL IMPROVEMENTS 

Made in the County of Lincoln^ 
BY*MEANS OF BRAINS. 


The extensive Drainages which have been executed in difibrent 
parts of the county of Lincoln are for too many to be enumerated 
here; but tbe following extract from Mr. Young's Agncultural 
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Survey of that County, will give the reader some idea of the great 
improvements that have been made by them: ** It is very probable 
' that no county in the kingdom has made equal exertions in this 
very important work of draining. The quantity of land thus 
added to the kingdom has been great; fens of water* mud* wild 
fowl, frogs, and agues, have been converted to rich pasture and 
arable ground* worth from 20/. to 40/. an acre; health improved, 
morals corrected* and the community enriched. These, when ear¬ 
ned to such an extent, are great works; and reflect the highest 
credit on the good sense and energy of the proprietors. 

‘‘ Without going back to very remote periods* there cannot 
have lieen Icsh than 150,000 acres drained and improved, on an 
average, from 5/. an acre to 25/.; or a rental created of 150,000f. 
a year. But suppose it only 10(),000/. and that the profit has, 
on an average, been received during the period of thirty years; 
the rental has in that linic amounted to three millions, and the 
produce to nearl) ten; and when with the views of a political 
jnthinetinan, we refiert on the circulation that has attended this 
creation of w'callh through industr} ; the number of people 
supported, the consumption of manufactures; the shipping em¬ 
ployed ; the taxes levied by the Slate ; and alt the classes of the 
ixiininunity benchted , the magnitude and importance of such 
works will lx; seen ; anS the propriety well undeftlood of giving 
all imaginable encouragcnieiit and tacility to Acir execution. 


“ Early in the dd)s of republitan France, decrees were issued 
tor draviing marshes: 1 do not ask what progre^ has been made ? 
but I would demand, if any drainages equal to this have been 
executed in that kingdom during a century ? From Dourdeaux to 
Baionne, in one of the finest climates in Europe* nearly all is 
marsh. What Frenchman has been so actuated by the blessings 
itf republican securit}, as to luy out one louis on that or any other 
marsh or bog ? 


« Undertakings of this kind prove the reliance of the people on 
the secure possession of what their industry creates; and an 
Englishman must examine his native land with a cold heart* who 
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docs not pray for the continuance of a system of legislation which 
has tended so po\vcrfuli\ to adorn, improve, and cultivate the 
country, and to dilTusu prosperity and happiness through the whole 
of society.” 


MU. JOSKPH ELKIXGTON’S 

Method Draining Land^ 

APPROVED OFj AND RtrOMMFNDEl) «Y THE BOARD OP 

AGKICULl URL. 

Several gentlemen have favoured the public with Trea¬ 
tises on the subject of draining land; but Mr. KIkmgtoirs 
Mcthtxl ap|)cars to be now almost imiversiilly adopted. Mr. 
Klkmgton was a Warwickshire farmer, and practised the art 
of draining land t^uh unexampled milccss. The publication 
of this art was represented, to the Board of Agiiculture, to be 
one of the greatest means of promoting the improiement of 
this country that could be suggested. In coiiscr]iiencc of this, 
the House of Commons, on the 10th ot June, toted nn 

Address, “That His Majesty would be guctously pleased to give 
<1ircctions for xh uing to Mr Joseph hikiiigton, as an inducement 
to discover his Mode of Draining, such sum as his Majestj, in his 
wisdom, shall think projiei, not exceeding the sum of KHK)/. sler- 
ling.” 

Mr Klkmgton s health being extremely precarious, there was a 
risk that the pulilic might lose the heiieht of the knowledge he had 
acquired, bj the c\|ieiiencc of aliose thiityjcars, in a s|H.nes of 
iiniirovement, whiefi, in these kingdoms, ought to l)e considered 
as the Lidsis of every other. To prevent so unfortunate a circum¬ 
stance, the Board resolved to send Mr, John Johnstone, to visit, in 
company with Mi. Elkington, the princqial Drainages he w'as then 
executing ; and to take Drawings and Sections of the same. 

The result of that journey was drawn up by Mr, Johnstone; 
and has been published under the title of ** An Account of the 
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Mode of Draining Land, according to the System practised by Mr. 

Joseph Ellcington.” This Work has been well received by the 

public; and has already been of great service in promoting agn« 

cultural improvements. It not only points out the best mode of 

draining bo^s and nuttsha ; but also treats very extensively of the 

« 

most approved methods of making under^fains; hence it a ill be 
lotind of infinite service to every person who is troubled with 
spring} grounds. 

The follouing extracts from some of the Agricultural Reports of 
those counties in England, where Mr. Elkington executed the most 
remarkable Drainages, will serve to shew the superiority of his 
method over every other. 


County of irarwick, by Mr. John Wedye. 

Draining is, without doubt, the fir^i <te|> towards the im¬ 
provement of all wet land. It has Ixcn practised with much 
MJccCNs in ibii» county for &e\cral } tars ; but more particularly vu, 
since Mr Elkington, a farmer of this district, introduced a me¬ 
thod of draining boggy lands, by making deep drain*;, and boring 
jt the bottom or sides of them, through the different under-strata, 
so as to tap the springe, and thereby, in many instances, cure large 
tracts of land with \erj few drains.'* 

[County of I Leicester, hy Mr. John Monk* 

most capital improvements have been made under the 
direction of a Mr. Elkington, who is supposed to be the first in 
tr.t Jme in the world. After forming the drain, by beginning at 
the fall, and working upwards,makes use of a borer to find the 
spring, with which he generally succeeds, which has a wonderful* 
effect in draining the land.” 


County if ffbroester, by Mr* W* j* Pomeroy. 

In speaking of under«dniins, it may be thought right to men¬ 
tion, that various experiments have been made at EweE-Grange, 
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the beat of the Earl of Plymouth, and in that neighbourhood ; but 
that by Ixinng, after Mr. Elkington*a method, deserves to be most 
particularly noticed.” 

County oj Derby, by Mr. Thomas Jirown. 

4 

Every other method aeems to bend to that practised b} Mr« 
Klkington, whose practice is becoming every day more extensive, 
and seems to me the most eifectuul of all others, for carrying off 
subterraneous waters. He 1 a} 8 a stone dram from three to six 
feet below the surface, in such a direction as to cut the source of 
the spring, and with sucli a declivity as to scour itscff. Whereter 
he finds the source of the spring below the level of his dram, he 
iKires, and with such judgment, that, to a stranger, his auger Heeni'« 
{x>ssessed of the virtue of that rod with which Muses struck the 
rock ; for the water immediately gushes out, and perhaps la}s land 
that before was loo wet to carry a sheep, sufficiently dry to carry 
the hcaxiest ox. Thu method is certainly effectual against 
spnngs/’ 

Some readers may [)erha|)s think that I have expatiated too 
much on the excellency of Mr. Elkington*s mode of Draining, hut 
1 am of opinion that this science, which tends so pow'crfully to 
promote the general welfare, cannot be loq much recommended. 


PART VII. 


CONIC SECTIONS AND THEIR SOLIDS. 


DEFINITIONS. 

1 . Conic Sections are plane figures 'formed by 
cutting a cone. 

According to the different positions of the cutting 
plane, there will arise five different figures or sections. 
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2 . If the cutting plane pass through the vertex of 
the cone, and any part of the base, the section will be 
a triangle. 



,‘i. It a cone be cut into two parts, l>\ a { lane 
parallel to the base, the '•ectioii will be u lucU\ 



4. If a cone be^iit by a plane psPssh g through its 
two .slant sides, in an oblique direction, the section 
will be an ellipse, or pllipsi-. 



5. If a cone be cut by a plane, which is parallel to 
either of its slant sides, the section will be a parabola. 

• L e 2 




316 


CONIC SECTIONS 


(part VII.) 



6. If a cone be cut into two parts, by a plane, which, 
if continued, would meet the op{>os»ite cone, the section 
i> called a hyperbola- 



"Sole All tlic Apiirts that can potsibly be fnrmeH b\ ctiliing a <f»nr, arr 
mentioiud in tlie preceding definition* » and ar* fiie m number, viz a inofi 
h arcUp AH tUip e, Apaniboia, and a hyptrUoh, but llic tail tlirtt onl), 
an usually dinominated CONIC SECllONS. 


7 . The vertex of a conic section, is that point where 
the cutting plane meets the opposite sides of the cone, 
as at A and B; hence the ellipse and the hyperbola 
have, each of them, two vertices; but the parabola has 
only one vertex. 

8 The axis or transverse diameter of an ellipse or a 
hyperbola, is the distance AB between the vertices; 
and the axis of a parabola is a right line drawn from 
the vertex, so as to divide the figure into two equal 
parts, as Mn. 

9 . The conjugate diameter of an ellipsfe or hyper¬ 
bola is a right line drawn through the centre of the 
figure, perpendicularly to the transverse; hence the 
semi-conjugate diameter of a hyperbola is the perpen- 
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(licular distance from the centre of the fij^ure, or mid> 
. die of the transverse diameter AB, to the vertice?. of 
the opposite cones. 

10. An ordinate is a ri^ht line drawn from any point 
in the curve, perpendicularly to the axis. 

n. An absciss is that part of the axis which is con¬ 
tained between the vertex and the ordinate. 

12. 'J'he parame/er of any diameter is a third pro¬ 
portional to that diameter and its conjugate. 

The parameter is sometimes called the latits rectum. 

13. The ^ocus is a point in the axis where the ordi¬ 
nate is equal to half the par.iineter. 

14. The ellipse and hyperbola have each two Joci: 
but the parabola has only one /hciis. 

15 A spheroid or ellipsoid is a solid generated by 
the revolution of an ellipse about one of its diameter>.'. 
If the revolution be made about the transverse diame¬ 
ter, the solid is called a prolate spheroid ; but if about 
the conjugate duinetei, an oblate spheroid. 



l 6 . A conoid is 9 solid formed by |^e revolution of a 
parabola, or hyperbola, about its axis; and is accord¬ 
ingly called parabolic, or hyperbolic. 

The parabolic conoid is also called a paraboloid ; 
and the hyperbolic conoid, a hyperboloid. 



17 . An Coptic, a parabolic, or a hyperbolic spindle, 
is a solid formed by the revolution of a segment of an 
ellipse, a parabola, or a hyperbola, about its double 
ordinate, which remains fixed. 

• E e 3 
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PROBLEM I. 

In an ellipse, to Jind the transverse, or conjugate, or 
ordinate, or absciss ; having the other three gtven. 

CASE I. 

When the transverse, conjugate, and absciss are given, to 

find the ordinate. 

RULE. - 

As the transverse diameter is to the conjugate, so i>> 
the square root of the product of the two abscisses, to 
the ordinate. 

AW I. ellipae may l>t consirurtrd by ProI*U m IS Part I » lU 
found by Problem tti, Part 11.. and iit circiiinfcienre by Note 3, of thei.itne 
Problem 

AUo, the area of an elhptirul legmcnt may be obtained by Piobtcm 
Part II 

‘2. An ellipse may also he (oniiructed in the follMwmg rndfiner Having 
round (lie ft>ci F, f, as directed in Problem li. Part ] , take a ihrtad eipial lu 
engib to the transursr diameter AK, and latien itb cuds, a nb tno in 

he pojr.is F, f, Hicn & riUbihe thread lo its gitaiest • \uni , and l»> rnotii.g 
pencil lou'id, »i(hin the thread, Let it aliv^ 3 i> you will imii 

he curve of the ellipsi. * 

This conitruciiof. is lounried on the atcond propift> of the ellipse, givtn 
at the end ot this Probtebi. 

EXAMPLES. 

1. In the ellipse ABCD, the transverse diameter AB 
is Go, the conjugate diameter CD 20, the abse.as BE 
12, and the absciss AE 48 ; what is the length of the 
ordinate EF ? 



= J X 24 = 8 = EF, the ordinate required. 
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2. If the transverse diameter be 100, the conjugate 

75, and the less ibsciss 20; what is the ordinate ? 

Ans. 30. 


CASE ir. 

When the transverse, conjugate, and ordincUe are given, 

to find the absciss. 

RULE. 

As the conjugate diameter is to the transverse, so is 
the square root of the diffeience of the squares of the 
semi-conjugate and ordinate, to the distance of that 
ordinate from the centre. Then this distance being 
added to the semi-transverse, will give the greater ab¬ 
sciss; but if subtracted from it, the remainder will be 
the less absciss. 


EWMPLES. 

1. The transverse diameter AB is dO, the conjugate 
diameter CD 20, and the ordinate EF 8 ; what are the 
abscisses AE and BL.^ 

As 20 : 60 v/Joe lO^ - 8-'=3v/100-64 

• 20 

z= 3 \/ 30 = 3 6 = 18 =: LG, t^c dhlance from the 

centre. 

Then 30 18 = 48 = AE, the greater absciss ; and 

30 — 18 = 12 =. BE, the less absciss. 

2. What are the two abscisses to the ordinate 30, the 

diameters being 100 and 75 ? An.s. 20 and 80. 

CASE III. 

When the conjugate, oidinate, and absciss are given, to 

Jind the transverse. 

RULE. 

From the square of the semi-conjugate subtract the 
square of the ordinate ; and e.\traci the square root of 
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the remainder. Add this root to the semUconjugatCj 
if the less absciss be given; but whe\i the greater ab¬ 
sciss is given, subtract this root from the semi-conju¬ 
gate ; and reserve the sum or difference. Then say, as 
the square of the ordinate is to the rectangle of the 
conjugate and absciss, so is the reserved sum or dif- 
feience to the transverse diameter. 

EXAMPLES. 

1. The conjugate diameter CD is 20, the ordinate 
EF 8, and the absciss BE 12 ; required the transverse 
diameter AB. 

Here v^l0»-8« = v^Too^"^ = s/^ = fi, and 

on V y Ifi 

10 + 6=16; 8® : 20x 12 :: J6 : ^- 

20 X 12 X 2 5 X 12 X 2 . , 

=-— =- =5X12 = ()0, the 

8 2 

transverse diameler rctinued. 

2. If the conjugate diameter be 7>3» the ordinate .‘JO, 
and the greater absciss 80 ; what is the liau^veise^ 

dns. 100. 

CASE IV. . 

* t, ' 

When the transverse, ordinate, and absciss are given, to 

find the conjugate. 

RULE. 

As the square root of the product of the two ab¬ 
scisses is to the ordinate, so is the transverse diameter 
to the conjugate. 

Sole* The irantTerfe tiianietcr mav be found from the coiijugati, iii the 
tame manner; uting the aliKiitPS ol the cenjugate, and ihcir ort'inate let- 
pendltular to the < onjugate. 

EXAMPLES. 

1. The transverse diameter A B is 60 , the ordinate 
KF 8, and the absciss BE 12 ; required the conjugate 
diameter CD. 
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Here 60 — 12 = 48 = AE, the greater absciss, and 

48x 12 = 576=24; then, as24e : % :: 60 : = 

24 


60 

‘J 


20, the conjugate diameter required. 


2. If the transverie diameter be 100, the ordinate 
'iO, and the absciss 20 ; what is the conjugate diame* 
ter? Ans.15. 


PROPEHTIKS OF THE ELLIPSE. 

1. Thf *ic]u.irc of (Ik* diNfance of the focus from the cetilrc, is 
ccjiial to the difllreiKc ol the sejnare of the semi-axes, 

2 The sum o( hues drawn from the toci, to meet at any 
point at the curve* is ecpiat to the transverse axis. 

3. 'rhe parameter, or double ordinate at the fociis^ is etpial 
to the square of the conjugate diameter divided by the transverse. 

4. The rectangles uf the segments of an> dumeter» are as the 
squares of their ordinates, 

5 All the paralitlograms circumscribed alnnil an ellipse, arc 
equal to one another, and each equal to the rectangle ol the two 
axes 

6 An ellipse is to the rectangle of the two axes, as any circle is 
to the s(|uare of its diameter. 

7, Tht areas ol ellipses arc to one another, as the rectangles 
Ilf their transverse and conjugate a\es. 

8 As the irans\ersc a^i'. of an elli|>sc is to the conjugate, so is 
the aiea of u circle whe&e diameter is the iransver^, to the area of 
the ellipse 

PROBLEM Ii; 


7\> dncribe a parabola, the absciss CD, and the ordinate 

BD being gtveu* 

£ 
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Construction. Bisect the ordinate BD in a ; join ('</, 
and draw a n perpendicular to it, meeting Cl) piuduced 
in n. 

Make Cli and CF each equal to Dm ; and F will be 
the focus of the paral>olu. 

Take any number of points, r, r, &c. in the axis, 
through which draw the indefinite, doultle ordinates, 
sfs, srs, j^c. perpendicularly to Cl). 

With the radii F.F, !•>, &c. and the centre F, de¬ 
scribe arcs cutting the corresponding uidin.ites III the 
points, s, s, &c .; then draw the cuive thiongh all the 
points of intersection, and AC'B will he* liu* p.iiahola 
required. 

V4110UA metbrntsor coh«tru( ting parabtilrfs anti iMpeib '<ti. iiMt iu 

• ttn ID ( t>llU 


PROBLEM III. 


7’o find any parabolic absciss or ordinate 


RULE. 

As any absciss is to the square of its ordinate, so is 
any other absciss to the square of its ordinate. Or, as 
the square root of any absciss is to its ordinate, <0 is 
the squaic root of any other absciss to its oidiu.itc ; 
and vice versa. 

EXAMPLES. 

I. The absciss CE is q, and its ordinate 1)K (i, w hat 
is the ordinate AG, whose absciss CG is 16 .^ 


c 



As 9 ; 6 * :: lb :-=-= b4 ; onil 64 = 

9 9 

8 = AG, l/ie ordinate leqnired. 


9 
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Or,as ^9 : « :: ^/l6 : = ^ 

^ ^ x/9 3 



8 


■= AG, I he same as before. 

iJ. The ordinate AG is 8, the ordinate DE 6, and the 
ahsci'is C(i U); wh.it is the absciss CE.^ 


.t oo w ra 16x36 576 

CE, /he absciss required. 


Or, fl.v 8 : ^ 16 


. v^ld x6 4x 6 24 

):-= — =— = 3 ; ona 

8 8 8 


.■? X 3 = () r: CE, /he same as Lejote. 

3. I fan absciss be 12, and its ordinate 15 ; required 

the ordinate whose absciss is 27. 22^. 

4. [f an absciss be 18, and its ordinate 12, what is 

the absciss whose ordinate is I 6 ? ^ns. 32. 


PROBLEM IV. 

To find /he length of the arc of a parabola, cut off by 

a double ordinate. 

. RULE. 

To the square of the ordinate add 4 of the square of 
the absciss ; multiffly the square rooWf the sum by 2, 
and the product will be the length of the curve required. 

Sail fhk^nilo witl not hold (rood, when the ah^cisb ii greater than lu'f 
thi nrdinatt. til'll ift» when the ordinate TalU below the Iucuh. 

EXAMPLES. 

1. If the absciss CE be*6, and the ordinate DE 12; 
what IS tlie length of the curve DCF ?• 

___ y 4 1 W 

Here 12*4"^^ X 14*4-j-= 1444-- zz 

3 3 

144 + 48 = 192; and \/T92 x 2 = 13.8564 x 2 
= 27 . 7128 , */Ac length qf 1"® curve required. 

2. What is the length of a parabolic curve, whose ab¬ 
sciss is 7> and ordinate 15? Ans, 34.0782. 
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PROBLEM V. 

To find the area of a parabola, tts base and height 

betng given. 

RULE. 

Multiply the base by the height, and f of the pro¬ 
duct will be the area. 


examples. 

1. What is the area of the p.irabola .ABC, whose 
height BL) is 18, and base or double ordinate AB 24 ^ 

B 



04 V 18 V 

Here 2^ X 18 X f = —= 8 X 18x2 = 
288, the required. 

2. The abscisd' is 24, and the double ordinate 72; 
what is the area of the parabola Ans. 1152. 

PROBLEM VJ. 

To find the area qf a parabolic jrustum. 

RULE. 

Divide the difference of the cubes of the two ends of 
the frustum, by the difference of their squares; multi¬ 
ply the quotient by § of the altitude, and the product 
will be the area. 

« 

EXAMPLES. 

1. What is the area of a parabolic frustum AEFC, 
the end AC being 24, £F 16, and the altitude DG 10? 
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Here 24’ - Hi’ -r 24« - l6« = 13824 - 4096 -j- 

- 10 V 2 

.->76-256 = 9728 -i- 320 = 30.4; andSOA x —~ 

.mi.xiox2 608 , 

= -;;-= = 202f, the area required. 

o o 

2. Required the area of a parabolic frustum, the greater 
end of which is 30, tiie less end 13, and the height 6'. 

Ans. QS. 

enOPERTIES OF THE PARABOLA. 

I The diHtoncc of the focus from the \eriex is equal to the 
M|iiare of any ordinate divided by 4 times its absciss. 

2. The fKirameter, latus rectum, or double ordinate at the focus, 
IS equal to the square of any ordinate divided by its absciss. 

U 'f'hc distance lietwi'cn the focus and the vertex is equal to | 
lit the |kiraincter, or of the ordinate at the focus, 

t. As the parameter is to the sum of anv two ordinatC’^, so is 
ihc rtiflereiite of those ordinates to the diirerence of their a!>- 

NCISSCS, 

.0 All paralkilas arc similar to each other. 

f». The area of a parabola is equal to j{ of the area of the cir* 

< omscnbinp ptir<dleiogram- 

eUOBLKM VII.^ 

To cofutruct a hyperbola^ having the tramverse and con- 

jngate diameitr given. 
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CoiuirvetioK, Draw CD equal to the conjugate dia¬ 
meter ; and bisect it perpendicularly with a transverse 
diameter AB. From E, the middle of the transverse 
diameter, with the radius EC or ED, describe the circle 
C/DF catting AB produced in F and /, which points 
will be the foci of the hyperbola. In AB produced, 
take any number of points m, m, &c.; and from F and 
/, as centres, with the distances Bm, Am, as radii, de¬ 
scribe arcs cutting each other in the points s, s, &c. 
Through these points draw the curve sBr, and it will 
be the hyperbola required. 

Note. If the stnighi iinet EC, ED. be drswii from the^point E. through 
the CEirctnittet of the conjugate axu CD, they be the asymptotes of the 
hyperbola } the property of which u to approach continually to the curre, 
but not to meet it, until they be infinitely produced. fSn Smtrm’9 Coair 
Sertioas, Bpak li. JVo6> 7^-) 


PROBLEM VIII. 

In a hyperbola, to Jind the traneveree, or conjugate, or 

ordinate, or abeciee. 

CASE I. 

The trttfuvet-ie ^nd conjugate diameters, and the tvo 
abscisses 'being given, to Jind the ordinate. 

RULE. 

As the transverse diameter is to the conjugate, 
so is the square root of the product of the two abscisses 
to the ordinate. 

Hote. The less absciss added to the transverse diameter, will give the 
greater absciss. 


EXAMPLES. 

1. In the hyperbola ABC, the transverw diameter is 
SO, the conjugate 18, and the absciss BD 10 ; what is 
the ordinate AD f 


(part yil.)b AN0 THBIR SOLIDt. 

$ 



^ - 18x^/40xW 3X4/400 

30 : 18 :: ^4<0x 10 :-—-=- 

30 5 

3x 20 

= —-— =^3 X 4 = 12, /Ac ordinate required. 

2. The transverse diameter is 48, the conjugate 42, 
and the less absciss I 6 ; what is the ordinate ? 

ytnt os 


CASE 11. 

The transverte and conjugate diameters, and an ordi¬ 
nate being given, to find the abscisaet. 

RULE. 

To the square of half the conjugate, add the square 
of the ordinate; and extract the square root of the sum. 
Then say, as the conjugate diameter is to the transverse, 
so is the said square root to half the sumeif the abscis¬ 
ses, or the distance between the ^dinate and the 
centre. 

Then this distance being added to half the transverse 
diameter, will give the greater absciss; and their dif. 
ference will be the less absciss. 

EXAMPLES. 

1. The transverse diameter is 30, the conjugate 18,» 
and the ordinate 12 ; what are the two abscisses 

Here 81-+-144 = ^^2^= 15; that. 

Of 18 : SO •: 15 : = = 5 x 5 = 25, half 

Jo S 

the turn qfihe absdsaee ; hence, 25+15=40, the greater 
absciss; and 25 — 15 = 10, the less absciss. 

V f2 
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2. If the transverse diameter be 48, the conjugate 
42, and the ordinate 28 ; what are the two abscisses ? 

Ans. 64 and 16. 


CASE III. 


The trarnsverse diameter, the tu'o absctAses, and the ordi¬ 
nate being gtven, to find the conjugate. 


RULE. 

As the square root of the product of ihe l»o ab¬ 
scisses is to the ordinate, so is the transveise diameter 
to the conjugate. 


EXAMPLES. 


1. The transverse diameter is .'50, the ordinate i«. 
and the two abscisses arc 40 and 10 ; required the eon- 
jugate diameter. 


Here \/40x 10 =r ^400 = 20, ike square lOot of the 

12 X .‘50 

jjj odiict of the tiro abscisses; then , aj 20 • 12 . .^0 ■ 


12x6 


20 


= 3x6=18, the emf agate requii ed. 


2. The trarhvefse diameter is 4^^ the ordinate 28, 
and the abscisses "are 64 and l6; required the con¬ 
jugate diameter. Ans. 42. 


CASE IV. 

The conjugate diameter, the. ordinate, and the two tibscusis 

being given, to find the transverse. 

RULE. 

To the square of half the conjugate add the square of 
the ordinate, and extract the square root of the sum. 
To this root add half the conjugate, when the less ab¬ 
sciss is used, but subtract it when the greater absass 
is used ; and reserve the sum or difference. Then say. 
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as the square of the ordinate is to the product of the 
absciss and conjugate, so is the sum or difference, 
' above found, to the transverse required. 


EXAMPLES. 


1. The conjugate diameter is 18, the ordinate is 12, 
and the less absciss 10; required the transverse dia¬ 
meter. 


//ere v/9«-l-12« = \/81 +14* = \/225 = 15; and 
15 + 9 = 24. Also, 12 X 12 = 144, the square of the 
ordinate ; and 18x10= 180, the prx^uct of the absciss 

. 180x24 

and conjugate ; then, 144 : 180 :; 24 :-= 

144 


15x 24 
12 ~ 


X 15 X 2 = 30, the transverse required. 


2. I'be conjugate diameter is 42, the greater absciss 
is 64, and the ordinate 28 ; what is die transverse dia¬ 
meter ? Ans. 48. 


PROBLEM IX. 

To find the length if a hyperbolic curve. 

RULE. 

To 21 times the*squareof the conjugate, add 9 times 
the square of the transverse ; and to the said 21 times 
the square of the conjugate, add 19 times the square of 
the tfansverse ; and multiply each sum by the absciss. 
To each of these two products add 15 tiroes the product 
of the transverse multiplied by the square of the con¬ 
jugate; then say, as the less of these sums is to the 
greater, so is the double ordinate to tHe length of the« 
curve, nearly. 

EXAMPLES. 

1. The tfansverse diameter of the hyperbola ABC, 
is 30, the conjugate 18, the absciss BD 10, and the 
double ordinate AC 24; what is the length of the 
curve ABC ? 

FfS 



4 


I 
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B 



Heir IS’^xSl + 30«x9 = SHixSl + 900 x 9 = 

6804 + 8100 = 14904 = ^1 /ime.v the square of the 
conjugate, added to 9 limes the square of the transverse ; 

and 6804 -f 900 X 19 = 6'804 + 17100 =: ?3904 = 21 
times Utt square of the conjugate, added to 1 9 times the 
square of the transverse ; then 14904 X 10 = 149040, 
and 23904 X 10 = 239040. 

Again, 324 X 30 X 15 = 145800 = 15 times the pro¬ 
duct of the transverse inultijUied hy the squat e qf the con¬ 
jugate ; and 149040 + 145800=294840, 239040 + 

145800 = 384840; then, <7^294840 : 384840 :: 24 : 
31.326007, the length of the curve required. 

2. The transverse diameter of a hyperbola is 45, the 
conjugate 27, the absciss 15, and the double ordinate 
36 ; what is the length of the cui ve ? 

Ans. 46 .089 


Vroblkm X. ' 


To find the area of a hype.rhola, the transverse, conju¬ 
gate, and absciss being given. 

RULE. 

I Multiply the transverse by the absciss ; to the pro¬ 
duct add ^ of the square of the absciss , and multiply 
the square root of the sura by 21. Add the product, 
last found, to 4 times the square root of the product of 
the transverse and absciss ; and divide the sum by 75. 
Divide 4 times the product of the conjugate and absciss 
by the transverse; then this quotient being multiplied 
by the former, will give the area, nearly.^ 


I 
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examples. 


1. Required the area of a hyperbola, whose trans. 
verse diameter is 30, the conjugate 18, and the absciss 
10 . 

//rrr 21 ^SOx 10 + 10«x^ = 21 ^300 + lOOx i 
= 21 ^/300 + .'500 7 = 21 v'SOO + 71.428571“^ 


21 ✓371 428.')71 21 X 19-272 = 404 712. 

A^aiii, (4 ✓30irr6 + 404 712) -i- 75 = (4 ^^)6-h 

404 712) -4- 75 = (4 X 17-3205 + 404.712) — 75 — 

((>0.282 + 404.712> — 75 = 473 994 -r 75 = 6.3109- 

, , l?i X 10 X 4 18x4 .. 

La.\//i/, -—-- X 6.3199 = — ^ — X 6 3100 

.i() *> 

- () X 4 X 6.3190 = 24 X 6.3199 = 1.'51.677(), the 
area requited. 

2 The transverse diameter of a hyperbola is .'30, the 
cuiijug.ite 30, and the absciss 25 ; what is its area ^ 

Ans. 805 0002. 


PROPEnXIES OF THE HYPERBOLA. 

I. The <v|uare root of the sum of the stjuares of the semi-aTcs, 
IS equal to the divtance of the focus from the middle of the trans¬ 
verse axis. 

2- If half the transverse axis be subtracted from the distance 
iK^twcen the fiK'us and th# middle of the said axis, the remainclcr 
\mI1 Ix‘ the disiaine ui Slie focus from the vertex. ^ 

U. The difTercnct ogtxw, lines dnmn froiT^the two foci to any 
|Hiint in the curve, is eijual to the transverse axis, 

I- 'I'he parameter, latiis rectum, or double ordinate at the 
locus, IS equal to the square of the conjugate divided by the 
transverse. 

Note Those who desire to obtain a complete knowleoge of the properties 
of Conic Sections, are referred to the works of Emerson, Hutton, and SiniMin, 
4 )n that subject. 


PROBLEM XL 

To find the solidity of a spheroid. 

RULE. 

Multiply the square of the revolving axis by the 
fixed axis, and the product thence arising by -5236; 
and the last product will be the solidity. 
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Jfou t. The multiplier .5^99 ii | or 3 .i 4 i 0 . 

f. A semi-ipheroid h equal to J of a cylinder! or to double a cone of the 
«ame bate and altitude. 

EXAMPLES. 

1. hat ia the solidity of the prolate spheroid A BC D, 
whose transverse or fixetl axis AC is 50, and the con¬ 
jugate or revolving axis BD 30 ? 

B 


U 

Here S0« x 50 x .5236 = 900 x 50 x .5236 = 
45000 X .5236 =. 23562, ihe solidili/ retjuired. 

2. What is the content of an oblate spheroid, whose 

axes are 50 and 30 ? Ans. 39270. 

3. Required the solidity of a prolate spheroid, whose 

axes are 45 and 95. Ans. 100727.55. 

PROBLEM XII. 

To Jind the solidity of the segnieit of a spheroid. 

CASE I. 

When the base is circular, or parallel to the revolving axts. 

RULE. 

From triple the fixed axe, take double the height of 
the segment; multiply the difierence by the square of 
the height, and the product thence arising by .5236; 
then say, as the square of tlCs fixed axe is to the square 
of the revolving axe, so is the last product to the soli¬ 
dity required. 

EX All PLES. 

1. Required the solidity of the segment ABC of a 
prolate spheroid, the height Bni being 5, the fixed 
axe, 2 BD 50, and the revolving axe £F 30. 
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B 



£ D F 


Here (50 x 3 - 5 x 2) X 5“ x .5236 = 150-10 
X 25 X .rj‘J36 = 140 X 25 X .5236 = 3500 X -5236 

= 1832.6 ; //ten, as 2500 ; 900:: 1832.6 : 059-736, the 
solidilif tcquifcH. 

2. The axes of a prolate spheroid are 100 and 60 ; 
what is the solidity of that segment whose height la 
10, and its base parallel to the revolving axe 

Ans. 5277.888. 

3. The .axes of an oblate spheroid are 50 and .30 ; 
^yhat IS tlie solidity of that segment whoae height la 
6', and its b.ise parallel to the revolving axe?A/is. 4084.08. 

C.\SE II. 

II hen the hise it, rlliptirn/, or perpeudtcular to the re- 

volvtug axe. 

• RULE. 

From triple the revolving axe, take doutile the height 
of the segment; tfiultiply the differdfice by the square 
of the height, and the product thence arising by .52.36, 

, then say. as the revolving axe is to the fixed axe, so is 
the lifci product to the solidity required. 

EXAMPLES. 

1. What is the soliditj; of the segment ABC of a 
prolate spiieroid, the height Bm beings 6, the fixed axe 
LF 50, and the revtriving axe BD 30? • 


B 
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Here (SO X 3 - 6 x 2) x 6« x .5236 = 90 - 12 
X 36 X .5236 = 78 X S6 x .5236 = 2808 X .5236 = 
1470.2688; then, at SO : 50 :: 1470.2688 : 2450.448, 
ihe tolidily required. 

2. The axes of an (^late spheroid are 50 and 30 ; 
what is the solidity of that segment whose height is 6, 
and its base perpendicular to the revolving axe ? 

Ans. 1560.74688. 


PROBLEM Xill. 

To find the content of the middlefruttvm qf a tpherotd. 

CASE I. 

When the ends arc circular or parallel to the revolving are. 

RULE. 

7'o twice the sq uare of the middle diameter, add the 
square of the diameter of one end ; multiply the sum 
by the length of the friiMnm, and the product thence 
arising by .2618, for the solidity. 

Note U A C4»k in tlic form of ihr midcile fnittum of r proUte fpheroid ii 
by Qftugcn, called a caftk of (Uc j$r«( raricfy, licncc thU Kitle ii UECful in 

caak gauging. 

2. The old ale gallon containt 981, the old wine gallon 9SI, and the old 
Wincheitcr buahel QI40 4 cubic in« bes.—Ttie new imperial gallon contains 
977*t74,and the new imperial bushel atl6.io9 cubic inches. fSe^ (hi Nty 
Impirul 7atUi, Part FJII.) 

S. If the content of any vessel, in cubic inches, be divided by <77 974, and 
9918.199, the respective q otienis will be the tontc ii in impenal palluns and 
bushels* (See Oaufing-, Prob tp Part PJJIJ 

EXAMPLES. 

1. What is the solidity of the middle frustum EG HF 
of a (Hidate spheroid; the middle diameter CD being 
50, the diameter of each end EF or GH 18, and the 
length A B 40 

• c 



D 
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Here (30* x 2 + 18*) x 40 X .2618 =, (900 x 2 + 
S24) X 40 X .2618 = (1800 + 334) x 40 x -2618 = 
2124x40x.2618 = 84960x.26lS) = 22242.528, the 
solidity required. 

2 What is the solidity of the middle frustum of an 
oblate spheroid; the diameter of each end being 40, 
the middle diameter 50, and the length of the frustum 
18? i^fu. 31101.84. 

3. The length of a spheroidal cask is 30, the bung 
diameter 24, and the head diameter 18 inches; what 
i> its content in imperial gallons ? 

* An*. 4t\.0BS gallons. 


CASE II. 

When the end* are elliptical, or perpendicular to the 

revolving axe. 

RULE. 

To twice the product of the transverse and conjugate 
diameters of the middle section, and the product of the 
transverse and conjugate of one end ; multiply the sum 
by the height of the frustum, and the product thence 
arising by .2618, for the solidity. 

EXAMPLES. 

In the middle frustum EFGH, of an oblate sphe« 
roid,* the diameters of the middle section AB are 50 
and 30; those of the end £F or G H 40 and 24 ; and 
its height mn 18 ; what is the solidity ? 





Here (50 x 50 x 2 -f- 40 x 24) X 18 x .2618 = 
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(3000 + 960) X 18 X .2618 = 3960 x is'x .2618 = 
71280 X. 26 1 8 = the sdidity required. 

2. What is the solidity of the middle frustum of a 
prolate spheroid ; the diameters of the middle section 
beinff 100 and 60, those of each end 80 and 48, and its 
height 36? Aus. 149288.832. 


PROBLEM XIV. 


To find the solidity oj an elliptic npvidlc> 


RULE. 

From 3 times the square of the middle or greatest 
iliameter take 4 tunes the square of the diameter at ] 
of the length, or equally distant between the middle 
and one end ; and fiom 4 times this last diameter take 
3 times the middle diameter ; and \ of the quotient 
arising from dividing the former difference by the lat¬ 
ter, will givetlhe central distance. • 

Find the axes Vf the ellipse; and also the area ol 
the generating segment. 

Divide 3 times this area by the length of the spin¬ 
dle ; from the quotient subtract the middle diameter, 
and multiply the remainder by 4 times the central dis¬ 
tance, before found. 

Subtract this product fronrthe square of the middle 
,diameter ; multifdy the remainder by the length of the 
spindle, and the product thus obtained by .5236, fur 
the solidity. 


EXAMPLES. 

1. What is the solidity of the elliptic spindle ACBDA, 
the length AB being 40, the middle diameter CD 12, 
and the diameter EF, at | of the length, 9*49546 ? 
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n 

Here X .S-(j.49.3T^"T^().49546x4 - 12X3) 

X I = (432 - 3'f)OOr>4G 37-98184 -~S6) X \ = 
(71 3434 1.98184) x > 3() x i = 9,the<cnlral 

(Ustauce OG- 


] o _ 

Also, 9 + X 2 = ,9 + f) X 2 = 15 X 2 = .^0, 
I he conjugate dinmclcr CH. 


Ihj Piohlem /.. Case 4, Part have 30 — G =. 

24 = GH, the gieater afucix't ; and a/ 2-I x G ^141 
= 12; then, as'V2 : 20 (AG) ;; 30 (CH) : 50, the 
Iratisveisc diameter KL 


Ai:ain, by Piobleni 22, Patt II, tee have — = .2, the 

, .30 

inhulai hcishl; and Jie ro> i cspoiidvig A^a Seg is 111823; 
then .111823 X jO X 30 = .3..091 i.) X 30 = 1G7.7345,' 
the area oj the geueiahng segment ACB. 


A o/*>, ^ 


iG773i:)X3 

40 


) /503 2033 \ 


X 3G = (12.5800875 - 1;2) x 30 = .5800875 X SO 
~ 20 88315 ; then (V2^ - 20 88315) X 40 X .5236 = 
(144 - 20 8831.1) X 40 X .5230 = 123.11G85 X 40 X * 
.5236 = 4928.()74 x ..523G = 2578.5593064, the soh- 
dUy lequircd. 


2. The Ter^tli of’an elliptic spindle is 80, the middle 
tliameter 24, and the diameter at ;[ of the length 
18 99094 ; what is the solidity ? 



Ant. 20628.4744512. 
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(FART VII.) 


PROBLEM XV. 


Tv find the solidity of a parabolic conoid. 


RULE. 

Multiply the square of the diameter of the base by 
the altitude^ and the product thence arising by .‘>927, 
(one half of .7854,) and the lastpioduct will be the 
solidity. 

Vote 1. Tins Rule will gne ilic of an> irgnieiit of a pnraholuid , 

whose bise is a tucle, 

% A j'lUaboloiil It equal to half of Ms c lu umsenhiitjz f> hiiiU r 


EXAMPLES. 

1. What is the .solidity of the paraboloid ADB , the 
height Dm being 42, and the diameter of the base AIJ 

21 ^ 


B 

Here 24® X 42 x .8927 = .'i7(> x 42 x .3927 = 
24192 X .3927 == 9500.1984, the sdidity required. 

2. What is the solidity of a paraboloid, the height 
of which is 30, and the diameter of its base 50 ^ 

Ans. 29452.5. 

3. Required the solidity of the segment of a para¬ 

boloid, the height of which is 9> snu the diameter of 
its base 12. Ans. 508.9392. 
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PROBLEM XVI. 


To find the solidity of the frustum of a paraboloid, when 
*ts ends are perpendicular to the axis of the solid. 

RULE. 

IMuUiply the sum of the squares of the diameters of 
the two ends by tlie height of the frustum, and the 
product thus obtained by .3927; and the last product 
will be the solidity. 

"Suit ir ilie lower frustums of twu CRual paiaholmds be joined together at 
Tbitr gioater rtuls, will r4»riii « hcure whicii, by Gaiigtis, it called a cask 
of tilt thT4vanely , liciuc tins UiiU* may be appiicd in Gdu(;iitg, 

EXAMPLES. 

1. What is the content of the parabolic frustum 
ABCD ; tile diameter A15 of the greater end being 30, 
that of the less end DC 24, and the height mn 9? 



hete (30* + 24*) X 9 X .3927 = (900 + 576 ) X 9 
X .3927 = 1476 X 9 X .3927 = 13284 x .3927 = 
' 52 16,6268, the content of (he frustum, 

2. What is the sohdity of the frultum of a parabo¬ 
loid ; the diameter of the greater end being 80, that 
of the less end 40, and the altitude 4,'}? Ans. 141372. 

3. The length of a cask, in the form of two equal 
frustums,of a parabolic conoid, is 30, the bung diam¬ 
eter 24, and the head diameter 18 inches; what is its 
content in imperial gallons.^ 

o g 2 


Ans, 38.2397 gallons. 
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PROBLEM XVII. 


To find the iolidity of a parabolic spindle. 


RULE. 

Multiply the square of the mulille iliameter by the 
length of the spindle, and the priHhict thence ansing 
by .41888, and it will give the solidity. 

Aurff A parabolic apindle i« tqiidl to of ii& iirrurnat ri)»ttg 
Ltriuc wc obtain the niuUiplier 4 |H« 8 , whtcli is ul , 


EX\MPLK«. 


1. The length AB of the paiahohc ''pindle A('BI) 
is 81, and the middle diameter (’1) 27, what is it-' 
solidity ? 


c 



Here 27« x 81 x .41888 = 729 X 81 x .41888 = 
59049 X .41888 = 24784.44512, llte,suliditif riquncd. 

2. What is the i.*hdity of a paraludic spindle, whose 
length is 20, and middle diameter 8 ^ 

Ans. 586.1 (if)! 

PROBLEM XVIII. 


To find the solidity of the middle frustum oj a pauibuiit 

spindle. 

' RULE. 

Add 8 times the square of the middle diameter, .8 
times the square of the end diameter, and 4 times the 
product of those diameters into one sum then this 
sum being multiplied by the length, and the product 
thence arising by .05236, (one-fifteenth of .7854) will 
give the solidity. 
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Note, A cask in tlie form of the minOle fiuhtnm of a parabolic spindle, is 
(all(*d a cask of the Mecond variety ^ and is the most common of any of the 
vanities, hente the above Rule Is very useful m cask gauging. 


EXAMPLES. 

1. What is the solidity of the middle frustum ABCD, 
of a parabolic cpindle; the diameter of the end AB 
being 12, the middle diameter EF 16 , and the length 
7nn 20 > 



!• 


Here l(i« x 8 -f X 3 + lb X 12 X 4 = o.'ib 
X 8 -f 144. X 3 + 192 X 4. = 2048 + 432 + 7f)8 
=r 32 18 ; and 3248 X 20 x .0.523() = fi496*0 x .0523() 
~ 3401 30,5(), the solidity retpnred. 

2. Whai IS the solKlit\ ol the frustum of a parabolic 
spindle, whose length is 25, middle diameter 20, and 
end diameter l.»' Am. (>043.175. 

3 The length of a ca'^k, in the form of the middle 
frustum of a paia^iolic spindle, is 30, the bung diam> 
eter 21, .md the ITcdd diameter 18 inclivs; w'hat is its 
content in impoifcil gallons?’ Ai.s. 41.4009go//o;w. 


FROBLEM XIX. 

a 

To find the solidity of a hyperboloid. 


RULE. 

To the square of the radius of the base, and the 
.square of |he diameter in the middle between the ba»e 
and the vertex; then this sum being multiplied by the 
altitude, and the product thus obtained by .,5236, will 
give the solidity. 

o g 3 
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CONIC SECTIONS (pART VII.) 


EXAMPLES. 

1. What is the solidity of the hyperboloid ACB, the 
altitude Cr being '25, the radius Ar of the base 2b', and 
the middle diameter mn 54 ? 



Here 26* -|- 34* = ()7b -j- 1 l.'Jb = 1852 ; and 1852 
X 25 X .5236 =: 45800 x .5256 = 25980.88, ///r 
xolidiltf required. 

2. The altitude of a hyperboloid is 75, the radius ot 
the base 78, and the middle diameter 102 ; what is 
the solidity ? Ans. b47483.7b. 


PROBLEM XX.. 


. •» 

To find the loUdity of the fruitum of « hyperboloid 

RULE. 

To the sum of the squares of the greatest and least 
semLdiameters, add the square of the middle diam¬ 
eter ; then this sum being multiplied by the altitude, 
end the product thence arising by .5236, will give the 
solidity. 


EXAMPLES. 

1. What is the solidity of the hyperbolic frustum 
ABCD, the diameter AB of the greater end being 20, 
the diameter CD of the less end 12, the middle dia¬ 
meter mn 17, and the altitude rs 24 ? 
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Ilac 10« + ()“ + 17*^ = 100 -f 3fi + 289 = 425 ; 
then 425 X 24 X .5236 - 10200 X -5236 = 5340 72, 
f/ie solidilj/ of the frustum. 

2. I'hp (Uameter of the greater end of a hyperbolic 
fiu^tinn IS 40, the dumieter of the less end 24, the 
middle diameter .‘it, and the altitude 48 ; vvhat is the 
solidity ? Jlfis. 42725.76'. 


IMlOIiLEM XXI. 


7'u Jind the solidity oj a hyperbolic spindle. 


RULE. 

To the square of the greatest diameter, add the 
•>qiiaie o( douiile th^iaineter taken at | of the length ; 
then tills sum hein^ multiplied by the Ifngth, and the 
piodmt thus obtaitied by .1309, will^give the solidity, 
neaih/. 

\utt VYiiiii kfi' It at i uidf V >» i'‘'l ri qiiiTCi^, tlii« Kiile mav be u«cd f«9r .4iif 
«l>ii tt'fO ibt 11\ttUuutn H IoitiL Mon, or pdri nf <i coni< seitton^ 

iiboiit Its iixis, AS K vki\{ alwA^b i^i\e ntarly ihc tiu«. 


EXjfMPLCSe 

1. What is the solidity of a hyperbolic spindle, whose 
length is ,36, the greatest diameter 24, and the diameter 
•It ’ ot the length 16.73338 ? 

Here 24Vf-i6.73338x2]«=24» + 33.46676^ = 576 
+ 1120 0240249 = 1696 0240249 ; then 1696.0240249 
X 36 X .1309 - 61 0.';6 8648964 X .1.309 = 
7992.3436149.3876, the answer rcquiied. 
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2. The length of a hyperbolic spindle is 30, the 
greatest diameter 20, and the diameter at ,j of the length 
13.944 tp ; what is the solidity ? Ans. 4625.20177. 


PROBLEM XXII. 

To find the solidity <j/’ the middle frustum 0 / an elliptir 

or a hyperbolic spindle. 

RULE. 

To the sum of the squares of the greatest and le.ast 
diameters, add the sqinue of double the diameter taken 
exactly in the middle between tliem ; and tins sum 
being multiplied by the length, and the product again 
by .r>09, will give the solidity. 

1 Ills KiilewiU aUo give nearly the conn nt of any frnttuin or •< uniont 
loitn« tl b\ tilt rtvolinion of u criiiir settion, or pan ol a conic sit lun, * lUx r 
about t lie axis of the section, (k alM»m anv otiiCi tine* 


EXAMPLES. 

1. The length of the middle frustum of an elliptic 
spindle is 60, the gieate*-! diamete*. 48, the least diame¬ 
ter 36 , anil the di.mieter in the middle between them 
45.23635 ; what ?s the “olidity ? 

Here 48« + 36* + 4l2¥6^x~2l* = 48* - i - 36* 4- 
90.4727“ =s 2304 + 1296 + 8185.30944.i29 = 
11785.3091.4529; then 117c)5.30944529 X 60 x .1309 
= 7071 18.56()7 174 X .1809 = 92561.82038330766, 
t/ie solidtty required. ‘ 

» 2. The length of tlie middle frustum of a hyperbolic 
spindle is 40, the greatest diameter 32, the least diam¬ 
eter 24, and the diameiei in the middle between them 
£9 ; what is the solidity ? Ans. 2.5991 .504. 

3. What is the content of the middle fritstuni of any 
spindle; the length being 50, tbe greatest diameter 40, 
thf> least diameter 30. and the diameter m the middle 

between them 37.69696? Ans. 53565.871567. 
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4. What is the content of the segment of any spin> 
(lie; the length being 15. the greatest diameter 12, 
and the middle diameter 9 -^ 918.918. 


PART VIII. 


GAUGING. 


Gaiioino is the art of finding the capacities or 
contents ot‘ all kinds of vessels used by Maltsters, 
Hrewers, Distilleis, Winc-Meichants, Victuallers, &.c. 
ivc ; 'iich as cisterns, couches, coppers, coolers, tuns, 
\ats, still', casks, I'tc. &c. 

lUMMiK. 

Tilt Alt of Oaiiging i< of iiirh gfiieriil utilit>', in the common aftairs of lilc, 
tlidt ilurc drc f(w per*oni>vhu do not lrei|iientl) nani tti atststanre.—To 
I «ndi(ljte> for the Lxci.t nnd Ciistunit, il i. mdi^pemable; and to Victual* 
hit, Cnminon Hii.irs, Mdltateis, Distillers, UcitiAert, Wine-Merchanti, 
Spiiii*Miirhano, Oil'Miidianta, C>dei and Fury Mat era, Vinegar Makeri, 
kii &(. It 11 ol c<in!iidii,ihli.*mointiit I forvrnlioui iti aid they could not 
diccrtain, «itli auuiaiy, the quaiilily ut those articlei wAch they buy, lell, 
nr mnniilacture. • ^ 


httv 

IM I’Klll TABLES. 

Few Acts of Parliament immediately interest so 
many individuals, as that passed on JLune IJih, 1824, 
for establishing uniformity of Weights antj Measures. * 
Every person that has any dealings either in buying 
or selling, particularly m commodilies that are mea> 
Mired, must feel desirous to know how he U affected 
hy the change that has taken place; in order that he 
may neither be the object of iiiteniioiiai fraud himself, 
itor take, inadvertently, any undue advantage in ins 
tiansactioiis with others. 
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The content of the New Imperial Standard Gallon 
is fixed at 277.274 cubic inches; and this is now the 
standard measure of capacity, to l>e used throughout 
the united Kingdom of Gieat Britain and Ireland, for 
both Spirits, Wine, Ale, Beer, and all other liquids ; 
and also tor every kind of grain, and all other dry 
commodities. But as the capacity of the gallon is 
changed, so likeHise is the capacity of the tierce, the 
hogshead, the puncheon, the pipe, and the tun, m 
Wine and Spirit Measure ; the fii kin, the kilderkin, the 
baiiel, the hog'.liead, the puncheon, the butt, and the 
tun, iM Ale and Beer Measure; and the peck, the 
bushel, the stiike, the cooui, the quarter, the wey, 
and the last, in Dry Measure. Tliis lieing the case, 
the author has calculated Tallies, which exhibit the 
capacities ot eacli of these denominations, in cubic 
inches. 


TABLES OF WINE AND SPIRIT MEASURE 
Table I. Exhthttng the dtfftrent deninmnatiom m thts 

vi€a«ure. 

4 gills.make 1 pint, pt. 

2 pints.. 1 quart, ql. 

4 quarts. 1 gallon, gal, 

42 gallons.1 tierce. Iter. 

(}'.i gallons ..' 1 hogsliead, hlid. 

S4 gallons..i. .1 puncheon, pun. 

2 hogsheads, or I2() gallons. 1 pipe or butt, pipe. 

2 pipes, 4 hogsheads, or 252 gal. 1 tun. Inn. 

« 

Table IJ. Exhibttmy thejmtimher oj cubic tncih’s con¬ 
tained in each dmomtnjkon according to the new 
standard gallon. 

Cubic Inches. 

277.274= 1 gallon. 

11645.508 = 42 = 1 tiei ce. 

*17468 262 = 6;t = J J = 1 hogshead. 

23291016 = 84 = 2 =1^=1 puncheon. 

34936.524= 126=3 =2 =1J = 1 pipe. ' 
69873.048=252=6 =4 =3 =2 =1 tun. 

Suit, A« V77.^74 cubic tnebet make one imperial gallon; 69.S165 make 
un« t|uar( ; make one pint } md 8,0048185 make one gtU* 
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(part viii^) 


TABLES OF ALE AND BEER MEASURE. 

Table I. Exhibiting the different denominations in this 

measure. 

pints.make 1 quart, qt. 

quarts. 1 gallon, gal. 

gallons . 1 firkin, fir. 

firkins, or IK gallons... 1 kilderkin, kil. 

kilderkins, or 36 gallons. 1 barrel, har. 

1 ^ barrel, or 54 gallons. 1 hogshead, hhd. 

2 barrels, or 7- gallons. 1 puncheon, pun. 

5 barrels, 2 ^iogshead 3 , or 108 gal. .. 1 butt, buH. 

2 butts, 4 hogsheads, or 2 16 gallons 1 tun, lun. 


Table TI. Exhibiting the number of cubic, iiich‘‘S eon- 
famed in each denomination, according to the new 
standard gallon. 

Cubic Inciiea. 

277-271 - I gallon. 

2405.466= 9= 1 fiikin. 

4900 032= 18= 2= I kilderkin. 

00 Sl.cS() 4 = 35= 4= 2= I barrel. 

14072 706= 54= 6= 3 =!’, = ! hogshead 
10063.728= 72= 8= 4 = 2 =4 = 1 puncheon. 
200‘t5..592=;os = l<f . 6^3 =2 =1^ = 1 bim. 

.•>08,01.184 = 216=54 = 12=6 =4 ^3 =2 = 1 tun. 


TABLES OF CORN OR DRY MEASURE. 


Exhibiting the different ilvmminntwns in thm 

vieahtire 


|i)ints ••••«•• ••»••••• • *1 

1 quarts, or 4 pints .. .. 

2 pottles, or 4 quaits ... 
2 gallon^, or 8 quarts 

4 pecks, or 8 gallons ...., 
2 bushels, or 8 pecks 

4 bushels, qr 2 strikes .. 
2 cuoras, or 8 bushels ... 

5 quarters, or 40 bushels 
2 weys, or 10 quarters 


make 1 quart, (ft. 

.. . y 1 pottle, jkU. 

. 1 gallon, gal. ' 

. 1 peck, pk. 

. 1 bushel, bv .. 

. 1 strike, strike. 

. I coom, coom, 

....... 1 quaiter, (ft. 

. 1 wey, tv^. 

. 1 last, Iasi. 
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Table II. Exhibiting the number of cubic inchet con¬ 
tained in each denominatxon, according to the new 
ttandard gallon. 

Cubic Inches. 

277-274=: 1 ffallon. 

.5.54.548= 2= 1 peck. 

2218.192= 8= 4= 1 bushel. 

44.56 384= 16= 8= 2= I strike. 

8872.768= ,32= l6= 4= 2= 1 coom. 
17745.5.36= 6l-= .32= 8= 4= 2= 1 quarter. 
88727.680=.320= 160=40=20=10= 5=1 wev. 
1774.55.360=610=320=80=40=20=10=^2=1 last. 

Nof/I. The nuiiitier oi Ltihu iiu titu in the old witu* giiUon, U 93i, in ihe 
old ale gallnfii » in the old torn gallon, 6. and in the old corn 
buihel. 3iy>.4. 

t. The old Scotch boll for whrAl, henna, pcai, r\e, salt, and Krais-iccds, 
contains 87*^9 M (ubic inches, equal to 4 bushels, v qiiHris, ^nt ol our 
old measure. 

^ The old Scotch hnll for oats, barlty, and malt, contains \ *^i2,ug6 cubic 
inches, equal in ^htishiU, 9 p'lks. 1 gallon, 9 quarts, pint of our old 
measure, 

4. If the Sodch boll for wlieat, ht siil! (ontiniud. It will mnlain, 
according to the new staniUrd, cubic inches, equal to 4 bushds. 

9qiisrt*^, pint i*rour Re’s measure, ttie same priqiortion a« before 
9. If lilt bcotcti l> *il h'f oats, 3cc be still continued, it will contain ac¬ 
cording to the new sUTiuard, cubic i ches, equal lo 9 hiuhtls, 

f pecks, I gallon, s q «r<». p'«i o* our luw inraAire, the «acncus before. 

$ Id Ireland, theold in. «ind ( oni gallon cotitiins cuhic niches, 

consequently, tlit c<'nu iit of the hu»htl is ^I"fl * uoil indits —1 he old liisli 
gallon, for all 'iquidi*, coniaim* 2i7,dftil»K inrius 
7. Theotd Scotch pint, for liquuU, contains loi 4, the quart ffVi.g, and the 
gallon cubic inchiS} conseqnontl\, I Sciiicti gallon is ccpiat tot,gA54) 

imperial gallons »= 1 $ qt. I pi 4^ fiilU, or m Babou«, rerv near/y, 

6. In l^riuUnd, 4 pecks make i ft riot, and 4 ftrlots i boll, consequently, 
the wheat peck coniaifis M9-33S79, and the oat perk 80L3HI cnbic inclus, 
the wheat Arlor ti97-39^* &nd the oat flrlot 3t09 cubic inches. (S$t 
fnd and 9rd NoU$J 

RULES 

For redueing nny number <if old gallon* (f wine, to the 

new standard ; and vice versd. 

1. Ai 277«274 cubic, inches, Sre to 251 cubic inches; 
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SO are an^ number of old gallons, to the required 
number of new gallons. 

2. As 231 cubic indies, are toS??-^?^ cubic inches; 
sd are any number of new gallons, to the required 
number of old gallons. 


Remark. 

The preceding rules will serve for Ale Measure, 
and Dry Measure ; but 282 must be used for the old 
ale gallon; 268.8 for the old corn gallon ; 2150.4 for 
the old corn bushel, and 2218.192 cubic inq|ies, for 
the new corn bushel. 


EXAMPLES. 

1. How many new imperial gallons are contained in 
1 hogshead, or 63 old gallons of wine ? 

As 277.274 : 231 63 : 52.48598 netc gallons = 

52 gal. 1 qt. 1 pt. 3J gills, very nearly. 

2. How many old gallons of wine are contained in 
1 hogshead, or 63 gallons, imperial measure ? 

As 231 ; 277.274 :: 63 : 75.62018 old gallons — 
75 gal. 2 qt. 0 pt. 3f gills, very nearly. 

3. How many new gallons are contained in 1 hogs¬ 
head, or 54 old gallons of ale ? 

As 277.274 : 282 ;: 54 : 54 92^40 new gallons = 
54 gal. 3 qt. 1 pi. 1J gill, very nearly. 

4 . How many old gallons of ale, are there in 1 hogs¬ 
head, or 54 gallons of imperial measure ? 

As 282 : 277.274 :: 54 : 53.09502 old gallons = 

53 gat. 0 qt. 0 pt. 3 gills„ very nearly. 

5. How many new bushels of Corn, are there in 
1 last, or 80 old bushels? 

As 2218.192 ; 2150.4 :: 80 : 77.55505 now bushels 
— 77 bush. 2 pk. 0 gal. 1 qt. H pint, very nearly. 

6. How.many old bushels of corn, are there in 
1 bist, or 80 new bushels ? 

As 2150.4 : 2218.192 :: 80 : 82.52202 oldbushels = 
82 bush. 2 pk. 0 gaL 0 qt. 1 pt. 1} gill, very nearfy. 

H h 
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MULTIPLIERS, 

By which old gaUona and bwhels may be reduced to imperial 

gallons and bushels. 

Multiply .8SS11 by the content of any vesgel, in 
old wine ffallons; and the product will be imperial 
ftallons. Multiply 1.01705 by old ale gallons ; and 
the product will 1^ imperial gallons. Multiply .96945 
by old corn bushels; and the product will ^ imperial 
bushels. 

EXAMPLES. 

1. If a cask contain 1 hogshead, or 65 old gaIlon<« 
of wine ; how many imperial gallons will it hold ? 

Here .HSSW x 63 = 52.48593 imperial gallons, the 
same as (Plained in the Jirsl example, by the preceding 
rules. 

2. If the content of a vessel be 1 hogshead, or .54 
old gallons of ale; what is its content in imperial 
gallons } 

Here 1.01705 x 54 = 54.9207 imperial gallons, the 
same as obtained in the third example, by the jrreceding 
rules. 

.3. How mmy imperial bushels' are contained in 
1 last, or 80 old Lljshels } " 

Here .96945 x 80 = 77-556 imperial bushels, the 
same as found in the Jiflh example, by the preceding 
rules. 


MULTIPLIERS, 

By which imperial gallons and bushels may be reduced to 
* old gaUons and bushels. 

Multiply 1.20033 by the content of any vessel, in 
imperial gallons; and the product will he old wine 
gallons. Multiply .98325 by imperial i^ons; and 
the product will be old ale gallons. Multiplv 1.03153 
by imperial bushds; and the product will be old 
Wincbcster bushels. 
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examples. 

1. If a cask contain 5^.48593 imperial gallons; how 
many old wine gallons will it hold? 

Here 52.48593 x 1.20033 = 63 oW mine gallons. 

2. If the content of a vessel be 54-9^07 imperial 
gallons; what is its content in old ale gallons ? 

Here 54-9207 X .98325 = 5* old ale gallons. 

8. How many old Winchester bushels are contained 
in 77 556, imperial bushels? 

Heie 77.556 X 1.03153 = SO old bushels^. (See 
the preceding Examines.) 


MULTIPLIERS, 

For reducing Irish bushels and Scotch bolls to imperial 

bushels ; and vice versA. 

Multiply . 9 HI 88 by Irish bushels, and the product 
will be imperial bushels; or multiply 1.01846 by im¬ 
perial liushels, and the product will l)e Irish bushels. 

Multiply 3.96239 by Scotch wheat bolls, and the 
product will be imperial bushels; or multiply .25238 
by imperial bushe^, and the product will be Scotch 
wheat bolls. 

Multiply 5.78(M^ by Scotch oat^ulls, and the pro¬ 
duct will be imperial bushels; or multiply imperial 
bushels by .173, and the product will be Scutch oat 
bulls. 

EXAMPLES. 

1. How many imperial bushels are there in I la»t, 
or 80 Irish bushels ? 

Here .98188 X 80 = 78.5504 imperial bushels. 

2. How many Irish bushels are there in 78.5504 
imperial bushels? 

Here 71^5504 x 1.01846 80 Irish bushels. 

3. How many imperial bushels are there in 10 
Scotch bulls of w heat ? 

Here 3.96239 X 100 = 396.239 imperial bushels. 

H h 2 
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4. How many Scotch bolls of wheat are there in 
396.239 imperial bushels ? 

Here 396.239 X .25238 = 100 Scotch bolls qf wheat. 

5. How many imperial bushels are there in 100 
Scotch bolls of oats ? 

Here 5.78043 X 100 = 578.043 imperial bushels. 

6. How many Scotch bolls of oats are there in 
578.043 imperial bushels ? 

Here 578.043 x .173 = 100 Scotch bolls of oats. 

"Sote, Irish liquid gallo-iT m^iy be reduced lo impcnsi galloiHt by mul- 
irpl>ing by .7K47B , and imiienal gallone maybe veduced'to I rleb liquid 
gaUuns, by intiUiplymg by 


REMAnKS. 

1. The new imperial gallon is greater than the old 
wine gallon, by 46.274 cubic inches, which is nearly 
^ of 277-274, or 4 of 231 ; hence, 6 old gallons are 
equal to 5 new gallons. 

2. The new gallon is less than the old ale gallon, 
by 4.726 cubic inches, which is nearly of 282, or 

of 277-274; hence 60 new gallons are nearly equal 
to 59 old galloift. 

3. The new galVon is greater than the old corn 
gallon, by 8.474 cubic inches, which is nearly equal 
to s’s of 268 . 8 ; and the new bushel is greater truin 
the old bushel, by 67-792 cubic inches ; hence 32 hew 
bushels are nearly equal to 33 old bushels. 

4. Old wine gallons may' be reduced into new 
gallons, by subtrat*ting ^; and new gallons may be 
brought into old wine gallons, by adding 

5. Old ale gallons may be reduced into new gallons, 
by adding ; and new gallons may be brought into 
old ale gallons, by subtracting 

6. Old bushels may be reduced into new bushels, by 
subtracting ^ ; and new bushels may be brought into 
old bushels, by adding 
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observation. 

*Thoi)c who wUh to oee more on the mbfeet of the New 
Imperial Weighte and Measures, are referred to the 
Author's Treatise on Practical Arithmetic, Second Edi¬ 
tion, in which he has given extensive Tables, comparing 
the old and new measures ; and also a copious abstract 
<lf' the Act of Parliament, for establishing unybrmity of 
U^cights and Measures throughout the united kingdom oj 
Great Brilatn and Ireland. 


DESCRIPTION 

or luc 

SLIDING RttlE. 

This instrument's in the form of a parallelopipedon; 
has four sliding pieces, which run in grooves, and is 
commonly made of box. 

It was invented by Mr. Thomas Everand, about 
the year l683, and is generally called Everan<ts Sliding 
Rul^; but it has since been much improved by Mr. 
Verie; and is now adapted to (lie new imperial 
measure. 

It is of various lengths, as 6, 9, 12, 18 inches, &c.; 
but 12 indies is the most common length. 

This rule is muc^ used in Gauging, in oonsequendb 
of the ease and expedition with which calculations 
may be made by it. 


Upon the first face of the Rule, is a line marked A, 
which is called Gtniier's Line, Ilrom its inventor Mr. 

HhS 
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Edmund Gunter; and is numbered from ihe left to 
the right with the figures 1, 2, 8, 4, 5,6, 7, 8, 9. 10 ; 
and the space between each of these figures are gra¬ 
duated into subdivisions. At 2818.2, is a brass pih, 
marked IMfi, signifying the cubic inches in the im¬ 
perial bushel; and at 277.8, is another brass pin, 
marked IMG, denoting the number of cubic inches 
in the imperial gallon. 

The second line on this face is upon the slide, and 
marked B. It is divided exactly in the same manner 
as that marked A. There is also another slide B, which 
is used with the former; the two brass ends are then 
placed .together, in which position they form a dotible 
radius. At 277.3, on the second radius, is a brass 
pin marked G or IG, denoting the number of cubic 
inches in the imperial gallon. 

By these lines, multiplication, division, proportion, 
&c. may be performed; and the manner of reading and 
using them is precisely the same as the lines A and B, 
upon the Carpenter's Rule. (See .Section 8, Part IV.) 

Upon the same face of the Rule, is another line 
marked MD, signifying malt-depth ; and is numbereti 
from the right to the left, with the figures, 8, 4, 8, (i, 
7, 8. 9, 10, 2. 

The ], or 10 cm this line is placed directly opposite 
to MB, on the line A ; and if it be 1000, the last 

division at the fhft end of the Rule, will denote 2218.2, 
the cubic inches in^ the imperial bushel.—This line is 
used with the lines A and B, in malt gauging. 


Upon the second face of the Rule, or that opiiosite 
to the one already*described, is a line marked D. 'I'his 
lihe begins on the upper edge of the Rule, and its num¬ 
bered from the left to the right with the figures 1, 2, 
S, 31, 32, which is at the right end of the Rule. The 
line is then continued from the left end of the other 
edge, 32, 4, 5, 6, 7, 8, 9» 10* 

At 16.79 i* ^ marked IG, signifying 

the circular gauge-point for imperial gallons; at 
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47.1 is Mother brass pm, marked MS; which is the 
square gauge-point for itnperiid tnalt bushels; and at 
53.1, is a third pin, marked MR, denoting the round 
of circular gauge-point for imperial malt bushels. 

Upon this face of the Rule, is a line marked €. This 
line is upon the slide; and is numbered and divided in 
the same way as the lines A and B. Belonging to die 
Rule, is also another slide C, which is used with the 
former, in the same manner as the two slides marked H. 

The line D, on this Rule, is similar to that marked 
D, on the Carpenter's Rule ; and is used with the two 
slides C, just described; in finding the contents of ves¬ 
sels whose form is that of a cube, a parallelopipedon, a 
cylinder, &c. &c. 

By these lines the square root of any number may 
also be readily extracted; for if 1 on € be set to 1 on 
D, we have against any proposed number on C, its root 
on D. 

The back of the first slide, marked C, is divided, 
next the upper edge, into inches and tenths; and num¬ 
bered from the leti to the right, with 1,2, 3, 4, 5, &c.; 
the second line is marked spheroid, and the third second 
variety ; and both are numbered from the left to the 
right with the figures 1, 2, 3, 4, &c.; and the spaces 
between each of these figures are divided into ten 
equal parts. * 

These three lin^s are used for fining a mean diam¬ 
eter between the bung and the head of casks of the first 
and second varieties; which is performed in the follow¬ 
ing manner : Find the difference between the bung and 
heac^diameters, on the first line, or line of inches ; then 
against it, for each variety, is a number, which being 
added to the head, will g^ve the mean diameter sought ; 
hence the cask is reduced to a cylinder, whose content 
may be found by Problem IlL * 

The back of the second slide C, contains the gauge* 
points, divisors, and factors or multipliers, for imperial 
gallons and busheU. , 
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The third face of the Rule contains a line marked 
Seg. St. or SS, signifying segmatis standing* This line 
i& numbered from the left to the right, on the upper 
edge of the Rule, with 1, 2, S, 4, 5, 6, 7, 8. It'is 
then continued on the other edge, 8, 9, 10, 20, &c. to 
100 . 

This line is used with the two slides, marked C, in 
finding the ullage of a standing cask, or the quantity 
of liquor it contains when it ia not full. 


Upon the fourth face of the Rule, or the one oppo¬ 
site to that last descril)e<l, is a line marked Seg. Ly. or 
SL, denoting segments lying* This line is numbered 
nearly in the same manner as the last ; and is used 
with the slides C, in ullaging lying casks. 

.^oce I. There tre various kind* of Sliding Uulrti oome of mhirh hive a linr 
marked Ep for extracting the rnbe mote of number* i and olhen a line for 
tiie Ikirdnanrtjf nf casks, they arc, hnweyer, all upon the same principlr, 
and may be easily aoderstood from ibe foregoing descripiiuii. 

ft. Very neat and commodinui Sliding Rules, have lately br^n marie 8ni. 
aithonly two slides. These slides are the full thickness of the lule; and 
being divided on each side, answer every purpose of the (uui sUdei, and the 
rule Is considerably reduced both in sue and weight. 

I,* 

3. It may not be improper to observet that in (be preceding rirsfnption 
of the Sliding RulCf the Ainres mentioned^ refer to,tlie larger flgures placed 
at ilie primary divtsbins of the rulci moat of the sobdiviiions being marked 
with smaller figures.—For the method of estimating the vatuesof the diriiions 
and subdivisions, the reader Is referred to the Description of the Cari'cntrt's 
Kale, Section II, Part IV, 
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THE METHODS OT FINDING THE 

MULTIPLIERS, DIVISORS, & GAUGE-POINTS, 

Contained in the subsequent Tabk. 

The multipliers and divisors are chieRy obtained by 
division, in the following manner: 

Dtvt» 099 ftir MuiHplterMfor 

squares * squares* 

277-274)1.0000 &c. (.003607 imperial gallons, 
2218.192)1.0000 &c. (.000451 imperial bushels. 


DiMiaorsfur Multipliers fur 

squares eircies. 


277.274).78539S &c. (.002833 imperial gallons. 
2218.192).78539S &c. (.000354 imperial bushels. 


Divisors for circfes* 

.785398) 277.274(353.04 imperial gallant. 
•785398)2218.192(2824.29 imperial bushels. 


C?AUGE.POINTS. 

# 

The gauge-points are found by extracting the square 
roots of the divisors. 


Div\sorsf0r Oauf^e-poxnts fhr 

squares squares* 


277.274) their square (U3 65 imperial gallons. 
2218. ] 92) roots are (47.10 imperiai bushels. 


Divisorsfor Gauge-poinisfor 

tircles* circles* 

353.04) their square (18.79 imperial gallons. 

2824.29) foots are [ss.li inqurial bushels. 

Thus all the numbers in the following table were 
obtained. 



J M of Mttlliflm, Mon, aikI (jaiijfMlt for %flm aiwI Cimkt, 
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problem I. 

TAe Hide qf a veawl in the form of a cube, bein^ given in 

inohee; to find Ue content in imperial gaUone and 

busheie. 

RULE. 

Multiply the side by itself, and that product again 
by the side^ anti the last product viill be the content of 
the vessel in cubic inches ; which being multiplied by 
.003607, and .000451 ; or divided by 277-S, and 2218.2, 
the respective protlucts or quotients will be the con¬ 
tent of the vessel in imperial gallons and bushels. 

Notf \ Thr defiaitioni of the cube, the paratk-lopipedon, the cylinder, 
tkC muy he seen in Part IV,, and if the content of any eeiael be found in 
1 ubK im lies, b> the rules gifen in that Part, and then divided by 989, 93ii 
and &1&0.4, the respective quoiienti will be the content of the vessel in ohi 
ale and wine gallons, and malt bushels i but the Rules and Examples given 
m the following Problems will be found more particularly adapted to Gauging, 
tlun those in Part IV, 

9. If the content of any vissel, in cubic inches, be divided by 977.9, and 
9918.9; the respective quotients will be the content in tmpenal gallons ««nd 
biuheU 

1. Gaugers always take tlieirditnensions in wiclus nrlit inches and tenths, 
and when we say the su'e or diameter of a ^csirlmeasures so many inches, 
we mfan the internal, not the external dimension. 

^ EXAMPl.BS. 

1. The side of a cubical vessel m^sures 46 inches; 
what is its content in imperial gallons and bushels } 
Here 46 x 46 x 46 = 2116 x 46« 97336, the co«- 
tent in cubic inches i then 97336 X .008607 = 351.0909 
imperial gaUoiu ; and 97336 x *000451 =: 43.8985 im- 
perial buihds. 

Or, 97336 ^ 277*3 = 351.0133 imperial gallons i 
and 97336V- 2^18.2 = 43*8806 imperm bushels. 

Note, The dWtsora are uaed in all the foUovini lolutioiMt the work, how« 
ever, may be profed by the muUipUeri given in the preceding Tkhie, 
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By the Sliding Rule. 

In this operation, the square gauge-points 16.65, 
and 47<10, upon the line D, must ^ used. 

On D. On C. On D. On C. 

: 4S.- *K ■ imperial gallons. 

(47.103 • • •• • ^ 4f4f,Q imperial busheh. 

Note, New Slidini; Rules have not always the square gau|e-poiiiU markti! 
upon them i but small brass pins may be easily Inserted at those points. 

2. The side of a cubical cistern is 134 inches; what 
is its content in imperial gallons and bushds ? 

Ans. 8676 . 89^6 imperial gallotu, and 1084.7101 im¬ 
perial bushels. 

3. The side of a cubical wine-vat measures 135.6 
inches ; how much wine will it contain at once ? 

Ans. 8991-^^9 = 8991 gal- 1 9^* IJ pt. 


PROBLEM II. 

The lengthy breadth, and depth qf a vessel, in tJte form of 
a parallelopipedon, being given in indies; to find its 
content in imperial gallons and buinfls. 

RULE. 

Multiply the length by the breadth, and the product 
thence arising by the depth ; and the last product will * 
be the content in cubic inches; which being divided 
by 277.8 and 2218.2, will give the content in imperial 
gulons and bushels. 

s Sole, As the sides of vessels, in the form of a pnratleiopipedon, arc seldom 
perfectly regular and parallel it Is best to take several lengths, in different 
places; and divide ihelrsam by their number for a mean length. A mi an 
breadth and depth may be found in Che same manner, 

EXAMPLES. 

1. A dstern in the form of a parallelompedon, mea¬ 
sures 96 inches in length, 65 in breadw, and 48 in 
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depth; what is its content in imperial gallons and 
bushels ? 

Here 96 x 65 x 48 = 299520, the content in cubic 
indies; then 2^SA0’^2n,S=:\0%0.\290 gaUons ; and 
299520 -r 2218.2 t= 135.0284 husheU. 


. By the Sliding Rule. 

As 9^ on ^ i 9G on D65 on C : 79 on D, which 
IT a mean proportional between the length and breadth. 
(See Problem V, page 178. J Then, 


On D. 



On C. On D. 

: 48 :: 79 ^ 


On C. 

1080.0 eallpns. 
1 35.0 bushels. 


2. 'I'he length of h vessel in the form of a paralleio* 
pipedun, is 186, its breadth 9^> <*ad its liepth 6'2 in¬ 
ches ; what is its content in imperial gallons and 
bushels ? 

Ans. 28.')8.3050 gallons, and 357 3203 busheU. 

3. A water-trough measures 85 3 inches in length, 
.'»4.7 in Iweadth, and 32.9 in depth ; how many im¬ 
perial gallons will it contain } 

Ans, 553 5825 gallons = 553 gal. 2 qt. 0,\ pt, 

4. A maltster has a cistern whose length is 132, 
breadth 118, and liepth 46 inches ; bow much bailey 
can he steep at a tiiiK, admitting the water to occupy 
I of the cistern ? 

Ans. 193.8047 bushels = 2 ^qr. 1 bmh. 3 ^ pk. 


riiODLEM HI. 

• 

The diameter and depth qf a vessel, fn the form cf a 
cylinder heiny yiven; to Jind its content in imperial 
gallons and bushels. 

RULE. 


Multiply the square of the diameter by the depth ; 
and divide the prpdu^t 353, for imp^igjl gallons; 
anti by 2824.8, for imperial bushels. 
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A'ofc U At qrlmdricat TCtseU tre irldom perfectly roun^, il U l^ctt to 
meatiirc crotft dUmeivrt, indifferent ptru ^ tnd divide their turn by ihtir 
^ number, lor e meea diuueier, 

9. If a cylindnctl vewel be pieced in an Inclining position, tn iliai the 
liquor furnfffiinctlipttralturfarr, the cooient may be found h) the following 
RuU i Multiply the iquare of the diameter of the nisei by half the sum of 
the greatest and least depths of the liquor, aud diirlde the product by is?, for 
imperial gallons. fSte Motes, Proh. K) 

EXAMPLES. 

1. The diameter of a cylindrical vessel is 34, and its 
depth 45 inches; what is its content in gallons and 
bushels ? 

Her^ 34 X 84 X 45 = 52020 ; then 52020 353 

= 147.3654 gafllojw; and 52020 2824.3 = 18.4187 

butheU. 


By the Sliding Rule. 

Here the circular gauge-points 18.79> and 53 14. 
upon the line D, roust be us^. 


OnD 



On C. 



On D. 
34 : 


On C. 

C147.4 gallons. 
( 18.4 bushels. 


2. Tbe diameter of a cylindrical vessel, is 46.7, >nd 

its depth 68.4 inches ; what is its content in gallons 
and bushels ? < 

Ans. 422.5860 gallons, and 52.8176 bushels. 

3. A cylindridtal mash-tun measures 94 inches in 

diameter, and 82 in depth ; how many bushels of malt 
will it contain at once? Ans. 256L5421 hushds.^ 

4. At Heidelberg, in Germany, is a cylindric^' wine* 
cask, whose depth is 27. and diameter 21 feet; how 
many gallons will it contain, imperial measure ? 

' Ans. 58286.9373 gallons. 


^ NotMs Fho convlrlil monument of ancient bospiullty, mentiooed in the 4th 
Example, waa formerly kept full of the best Rhenish wine, and the ehciors 
have given many entertainmeiits on its platform, but It now only airvri ..s a 
melancholy hlfthnce of the exUnetUoof tliathoapttality I for it is suffered to 
mtolder in a damp vadlt, quite cmp)y. ^ 

Although this Temelia of an cztrtordlnahr maanliudc I pel it la much in¬ 
ferior in capacity, to many of tho Loadnn poner-vau. 
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PROBLEM IV. 

Qiven the dimcn^ona of a veetel in the form of a priemoid, 
or the Jruetum qf a eguare pyramid, or a cylindroid ; to 
find ite content in imperial gallone and bushele. 

RULE. 

To the «um of the areas of the two ends add four 
times the area of the middle section parallel to them ; 
multiply this sum by the perpendicular depth* and ^ 
of tile product will be the content in cubic inches; 
which divide by 277*3 for imperial gallons, and 2218.2 
for imperial bushels. (See the Scholium, Prob. X. 
Sect. /. Part IV.) 

Xocr. I. A rylindrnld ifsAgare resembling the fruttiim of a cone, but 
luTinit elliptical iniicad of cIrcuUr endt, Soniciimea one eud ii circular, 
and the other ellipUca). 

When the fcatcl it a prUtnoid. the length of the middle section u eqn**! 
to half the aoro of the lengths of the two ends| and its breadth » enual to 
lialf llie sum of (hear breadths, 

9 if the ends be elliptical, the transrerse diameter of the middle section 
will ba equal to halt the stim of the transverse diameters of the two endsj 
Mild the conjugate diameteq^qiial to half the sum of the coigugate djimetcrs 
of the (mo enda. 

4> lfoiiecndhcanellh»*eand theoiher a cai^, add the transverse dia* 
meter of the idUpiical end to the diameter of (he circular end j and take half 
the sum for tlie traiisverae diamrterof the middle section. The conjugate 
diam^er of the middle section may be found in a similar manner; it is 
better, however. In all cases of praciics, to take the real dimensions of the 
sections. 

k. When the ends are rectangles, ibelr areas may be found by Prob, ej 
when thty are circles, we nu> oliain their areas^ bv I'rob, l.Sj and when 
they aie ellipses, we can find ibclr areas by Pmb. Si, Patt //. 

EXAMPLES. 

1 . The length unci breadth of the bottom of a vessel 
in the form of a piismoid, measures 72 anti 64, the 
length 4nd breadth of tfaenop 96 and 82, and the per- 
pendicular depth 65 inches; what is its content ia 
gallons and bushels P 

I i 2 



364 GAUGl^. (^ART Till.) 

_ _ ' . 

Here 72 x 64 + 96 x 82 = 4608 + 7872 = 12480, 
/Ae area of the two ends. 


72 Ofi 16 ft * 

Also, - - =: _~;i 5 ’at 4 ^ the length qf the middle 

Am <6 

C)X 4. RO I4R 

seciiftn ; and —^ 1 -!.— = ‘— = 73 , the hreadlh of the 

2 ' 2 . 

middle section ; then 84 X^S X 4 = 6132 X 4 = 24.W8, 

Jour times the area of the riddle secti m ; whence (12480 

. 65 37008x65 2405520 ‘ 

+ 24528) X =; ==-=** 4 OO 98 O, 

the cimtfnl in cubic inches ; then 400920*'4‘ 277.3 =r 
144.5.7987 flwrf 400920 -J- 2218.2 = 180.7411 

bushels. 


Suu TUi 8 and Miiieof tite Problemi mary p^rTnrmed hy ih<‘ 

S i «ing Kul( , hui H8 (liie operations «re mki tedmu^ lor prarftcr, ttu> nre 
omiued. 

2 . Lach side of the liottoni of a cistern, in the form of 
the frustum of a square pyramid, measures 86, each side 
of the lop 78, and the perpendicular depth 74 inches ; 
what is its content in gallons and bushels? 

Atis. 1795.7831 gallons, and 224.4931 bushds. 

3. The perpendicular depth of a vessel, in the form 
of the frustum of an elliptical cone, is 46 8 inches; 
the transverse ami conjugate diameters of the bottotn 
measure 496 ^id ,^7-8 inches; thp transverse and 
conjugate diameters of the top, 67.2 and 50.4 inches; 
required the content in gallons and bushels. 

Ans. 343.8297 gallons, ajid 42.9825 bushels. 

4. I'he perpendicular depth of a vessel with an 
(lliptical base and a circular top, is 52.6 inches; the 
transverse wid conju|pite diameters of the bottom mea¬ 
sure 61.6 and 46.2* inches; and the diameter of the 
top measures 42.6 indbes; required the content in 
gallons and btishels. 

Ans. 345.4747 gallons, and(43.J882 bushes. 
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PROBLEM V. 

7*0 find tk^ content qf a ceted in the form qf tiie fruetum 
of a cone, tn imperial gallons and bttshels. 

RULE. 

To three times the product of the top and bottom di¬ 
ameters, add the square of their difference; multiply the 
sum by thenlepth, and itivide the product by 1059 
imperial pilous, and 847S.9 for imperial busies. 

Mote I The geoerAl rutepift n in Proh. VI. Sect. K Part IV, will glte tlir 
couteni i»( iiiiy fruttum, wbaiever may b« iha fnrm ol liie two himilar cndti 
that u, wtirthiT iiic> be polvRoiii, iiriles or ctbptct 
R. lu taking the dimentiona of cirmlar teitcUi it sa beftt* inallcaaet, to 
mejture crntt dianeicn, a$ dir«rtctl in the Mcoad Soti, in Case 1. of the 
next Problem* 

1 When the rnwinm of a rone it iut by a ditgonal plane patiiof 
through the oppotitc extremltiit of the eodt) or when a tetaci of that tlmpe 
It placed in an inclining poeiiion, to that the llqoor jatt toochetthe oppotiie 
extreBtChre of the top and bottom, the two paita or aectiont ihnt formed are 
tailed iUiffiu keqft« and their content* may be found by the following Rule * 
Multiply the product of the diaiuetert of the endt of the frattum by a mean 
proper!lonal between them 9 and cube the diameter of the hnoPt hate. 

Prom the greater of the numben thut found lubtract #he lett; and difide 
therihiainder by thedSffAeocc of the dUmeiera^tben the quotient being 
multiplied by the perpendicular height of the hoof, and the product by .tCiSt 
will give the content in cubic Inchet, which divide by 077.3, and you wdl 
obialn^he content in gallont. 

4 . If the gnatcr end of ilic rriitium be cooftldcred^at the bate of the hoof, 
the product ot the diametcri by a mtan proportional between them, will be 
Ittt than the cube of the diameter the bate} but the contrary will be the 
cate, when the leiacnd of the frutiuni rtprrtcnu thabatc of the hooCi 
t Ifa vettrl be placed In tuch a potiilon that the liquor juttcoTertthebol* 
tom, and pari of one aide, meaturr the diameter at the boiiomtthe diameter 
at theupfier extremity of the liquor, and alto the llquor't perpendicular 
depth, or height of the hoof) then proceed with there dimentlonaM directed 
in Note 3, and y^u will obtain the content. 

0. In Nctbit’eand Litilc^t Practical Gauging, there are Rule* given for 
Andiiig the tonirnt* of all cylindrical, pyrauildical, and conical hooftor 
ungulat, tbat<an pottibly be formed, by placing in varioua, patitlon% vettelt 
containing fluldt. 

liS 
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EXAMPLES. 

1. The bottom fliameter of a vessel^ in the form of 
the frustum of a cone, is 46, the top diameter 62, and 
the depth 60 inches; what is its content in gallons 
and busliels? 

Here 62 x 46 X 3 =. 2852 X 3 = 8556, three limes 
the product of the top and bottom diameters Aho, 

62 — 46j® = l6 X l6 = 256, the square of their dij~ 
ference ; then (8556 + 2.56) x ()0 ss 8812 x 60 -.= 
.528720 ; and .528720 -i- 1059 = 499;26S4 ga/Zona ; hkc’ 
tpise, 528720 84<72.9 = 62.401 S bushels." 

2. The liottom diameter of a guile-tun is 115, the top 
diameter 98, and the depth 75 inches ; how many ira- 
))erial gallons will it contain ? Ans. 2414-9433 gallons. 

3. The Iwttom diameter of a wino-vat is 78.6, tlie 
top diameter 643, and the depth 72.8 inches; what 
quantity of wine will it contain ? 

Ans. 1056.3513 gallons. 

O 

PROBLEM VI. 

TV Jind the content of a-eircular vessel, vrith curt'ed sides. 

CASE I. 

t 

When the sides ture not much evrred/'as in the foltuwing 

figute. 

RULE. 

To the sum of the squ.sres of the top and bottom 
diameters; add lour times the squaie of the imddle 
diameter; multiply this sum by ttie depth ; divide 
the product by 2118 24, anti 10945 74; and the le- 
spective quotiento will be the content in imperial gal¬ 
lons and bushels. 

A'oir 1. Tlic foregoiDf dmtori arc found multiplying tlie circular divi- 
aarf by 0. 

Aa ▼eiulf of this kind are icldom perfectly rotiad» it It t»cat to mcature 
two diametric at right anglea to each oilier« and take hall ilielr turn lur a 
mean diameier* (800 ViU) 

Sa The Rule giren in tuU i*rob1vpi U the aama, in MibauncCv ihai givrh 
in Prooltfio X* Sect. 1« P^ri tV. f See i4e SekoUum in lAai ProbUm^i 
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EXAMPLEfi. 

1 . The diameter AB, of the following veaseh me^ 
sures 50, the diameter CD 56, the diameter £F 5^, 
and the depth rnn 46 inches; what is its content in 
gallons and bushels ? 



Here 50« + 54‘ = 2500 + 2916 = 5416, the sum of 
the squares of the top and bottom diameters; and 56** 

X 4 = .^156 X 4 = 12544, four times the square of 
the middle diimeter. Then, 5416 4* 12544 x 46 = 
17960 X 46 = 82616 O; onrf 826160 -T- 2118.24 z=: 
. 390 . 0219 go//o»x; also, 826 160 - 7 " 16945.74 == 48.7532 
bushels. 

2. The bottonfL diameter of a mash-tun is 75.3, the 
top diameter 8 ho, the diameter tak^n in the middle 
l)etween them 84 7, and the dep^h 56-9 inches ; whau 
IS Its content in imperial bushels ? 

Ans 137.7527 bushels. 

a3. If the length of a cask be 30, the bung diameter 
24, and tiie head diameter 18 inolies; what is its con¬ 
tent in imperial gallons ? Ans. 41.8082 gallons. 

CASE II. 

To find the content qf a circular vessel, V'hen Us sides are 
much curved, by taking five diameters, at equal dutances 
from each other, as in thejollowinyfiigi/re. 

RULE. 

Add into one sura, the squares of the top and bot¬ 
tom diameters, twice the square of the middle diam- • 
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etwr, and firar times the sum of the squares of the 
diaiMters taken at one-fourth and at three^iburths of 
the depth; multiply this sum by the depth; divide 
the {irMuct by 4286.48, and 888P1.48; and tl«e re¬ 
spective quotients will he the content in imperial gal¬ 
lons and bushels. 


Note. The forefoing dlfiiort tre found bjr muliiptying tlie ciriuUr diTimrs 
by twelve. 

Remark. 

The Author has deduced the preceding RHle, from 
the method of equidistant ordinates, described in 
Problem 28, Part II.; and it may be used for all 
vessels of an ordinary siae; but if a vessel be very 
deep, its sides very much curved, and great accuracy 
required, the content must be found by the following 
Rule: Find the areas of as many equidistant, parallel 
sections as you think necessary, by m niliplying the 
square of the mean diameter of each section by .78o4. 
Then to the sum of the areas of the two end sections, 
add four times the sum of the areas of all the even 
sections, and twice the sum of the areas of all the odd 
sectimis, not including the sections at the ends; mul¬ 
tiply the sum by the common distance of the sections ; 
divide the produm by 8; and the quotient will be 
^^he content in cubic inches.—-Divide the content thus 
found by 277 * 274 , anu 2218.192; and the respective 
quotients will be the content in imperial gallons and 
bushels. 

.Voitf I. Always make ch(nce«f ftfi odd number nfsecnons. in order that ihe 
number of paits into which the vessel Is divided, tnsy be eqiisl. Seven or 
nine willi In genermtt be sufficlcntt except wken the vessel it very* deep, in 
which case It may he necesta^ to tale eleven, ihir ecn. at ihe esse msy 
reqnir^ 

t. The pcrpendicnlar depth of Ihe vetsel must first be tsken. in order to 
determlnfi the icomoioii distance of the ordinaui. which may be found by 
divMIng the wbolc depth by the outtbtr of sectlom minus ese. ^ 

5. Great care must be taken to obtain the diameters of the sections at 
equal perpendicular disisnees from aacb,otherr for If their distance be mea- 
anrtd upod the side of the vesaiflf It U evident that the nrxeu wiU be in- 
correcu (Sec A'oWem /< Cam lU AiPt PIJ 
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I: The MithMf 'A B; bf the’fdll5w>l^ff 
SMres CD 6t, BF 68, Off 6:5; ItL 
depth mn 48‘incheswhat is its Cuiitetil 
gallons and bushels ? 



Here 4.9« + 5f>« =:,2401 + 3136 = 5537, Me sum 
0/ ihe squares qf ihe top and bptlom diameters ; X 
= 4624 X 2 = 9248, tmee the square of the middiq_ 
diatnelrr; and 62* + 65® x 4 = 3844 + 4225 x 4 

= 8069 X 4 = 32276 ,/(wr tim^s the sum of the squares^ 
of the diameters taken at one-fourth and at three-fwirlhs ^ 
of the depth. Theft, (5537 *+ 9248 +*32276) x 48 ‘ 
= 47 O 6 I X 48 =*2258928; and 2?p^S8 -r- 4236.48 
— 533.2087. the content in imperial gallons; al^ 
,2258928 + 33891.48 = 66.6517, Me content in iw- 
periai bushels. 

2. The bottom diameter of a giTile-tiin measures 

74 2, and that of the ton 84 3 inches; the diameter 
taken at | of the depth from the bottom, 95.6, and 
that at I of the depth 98.7 inches ; the middle diam'* 
eter 102 . 4 , and the depth 60 8 inches ; how much ale 
will it contain at once.^ Ans. 1544 1428 gallons. 

3. What is the content of a vessel in im)>erial. 
gallons and4)U8hels, the depth of which is 120 inches, 
and the mean diameters of’seven eqn id‘.taut, parallel 
sections, as follow: the diameter of the bottom or fir<«t 
section 124, the second 146, the third I 61 , the fourth 
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164 , the fiAh 166 , ihe sixth 157, *nd the diameter of 
the top, or seventh section 144 inches ? 

Am, The areaqf the first section is = 12076.3104, 
tecond = 16741.5864, the third = i035S.S5S^, the fiwlh 
= the jyth = 21642 . 4824 , the itxfh = 

19359 . 3246 , anrf the seventh = 16286.0544 ; thru b>j Ihe 
n^kod of equidistant ordinates, or parallel sedions, we 
find the content = 2275094.36 cubic inches = 8 J05.2206 
gallons, and 1025.6525 bushels, the answer requii ed. 


Rbhahk. 

In epder to find the content of a copper witli a con¬ 
vex or a concave bottom, generally called a rising or 
a faUtng crown, pour in as much water as will just 
cover the irattom ; and make marks with chalk upon 
the sides of the copper, at the surface of the water; 
then draw it into a vessel of a known measure, «)r one 
that may be easily gauged ; after which find the con¬ 
tent of the remainder of the copper, as directed in this 
Problem, which being added to the number of gallons 
requisite to cover the Itottom, will give the whole 
content.—The content of a still may also be found in 
the same manner. 


PROBLEM VII. 

To gaujfe and inch a round gmk-tun according to the ' 

method practised in the hlscexse. 

RULE. 

< Take cross diameters of the guile-uin, in the middle 
of eveijr ten inches from the l)ottora upwards; that is, 
measure the first diameters at five inches from the bot- 
the second at fifteen, the third at twenty-five, &c.; 
and take half the>siun of each two for mean diaraeter>«. 
Btvide the square of the first mean diameter by 353.04, 
multiply the quotient by 10; and the product will be 
the oemtent of the first ten inches of the vessel. Find 
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the cont^t of every ten inches of the perpendicular 
depth in the same manner, which being added together, 
will give the content of the whole tun ip 
aallona. 

1 - - ■ , • 'V ' 

Note I It mu»t bi'^Wifrfefl Hiat tlx- fqimre of llif il4«9tvtfr of my 
Mttion (1lvi4li*d b'v 35^ 01, will pifc the mcM of iLai ttction to fmpcrUI fil- 
1( 09, for in ftnding the aiea« (if Agurci, Gau^eiialways consider depth 
to be one inch« 


2 Mash-tuns urc used for the purpose of msterannf mail in Mj^ water, to 
extract from it the lacrharine suhsianrei and guiV-tune. «omctimes called 
workiii(:-vais, are vessels in which wort U fermenied. iii order to convert it 
into ale ur het^r. 

Hem ARK. 


The most eligible method of taking the dimensions 
of circular vessels, is to quarter them, in order to 
obtain cross diameters as correctly as possible.—Firsts 
take the diameter of the top of the vessel, which mul¬ 
tiply by . 707 , or .7 ; and the product will be the side 
of the mscrilHid square, f&e Part IL Prob. XV. 
Rule Hi. in the Kotee.) 

Apply the side of the square thus found, four times 
to the top of the vessel, by your dimension cane, or 
tape; and mark, with chalk, each angle of the in¬ 
scribed square; and thus will the top of the vessel 
lie quartered.—Vlfith a steady hanc^ draw a chalk 
line, from each quartering point^down the inside of > 
the vessel, to the bottom ; taking care that these lines 
be equally distant from each other, not only at the 
bottom of the vessel, but also at every horizontal 
seStiun ; otherwise the vessel will not be truly quar¬ 
tered in every part. 

Place your dimensioy cane, or other instrument, in 
a perpendicular direction, with iis end resting ppon 
the bottom of the Vessel, about half-wi^ betvireen ue 
centre of the bottom and the side; lit this aaitf^i'time 
laying a rod, or holding a cord diametrically 
the top, so as to come in contact with the dmieMiiion 
cane ; and thus ^ou will have the peiyendicttla^ depth 
of the vessel, npoa the dimension tafte, where itinter- 
eecis the rod or cord at the >■' ’ 
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Now, in order to take cross diameters in the middle 
of every ten inches, mark the dimension cane with 
chalk, at 5, 15, 25, 35 inches &c.; and place that 
instrument in the same manner in which it Mood in 
taking the depth; then bring a rod horizoiltally in 
contact with the cane, at 5 inches from the bottom, 
so that the rod and cane may form right angles ; and 
let the end of the itxl, at the same time, touch one 
of the miartering lines; and there make a mark with 
chalk, TO the inside of the vessel; and you will have 
one point at which a diameter must be taken. 

Do the same at 15, and 25 inches, &c. from the 
botmm ; *and you will obtain all the (mints in one i>f 
the quartering lines, at which diameters must be taken. 
I'hese points may then be transferred to the other 
three quartering lines, by a pair of conipas!>es or a 
dipping piece ; and hence you may proceed to take 
cross diameters, as before directed; always beginning 
at the bottom. 


Sate, Wlit*n vetaeli are tniiill, Croat diamcUrt m>i^ be mott c«u^i y ttiken 
by an inttruineiit called the Diaiiieter Knd, or Uule. Whin ilie\ art Urge, 
they mutt be mea<-urtrt by the Pimention Caiu. 


EXAMPLES. 

1. Let the following figure ABCD/epresent a guile- 
tun, in the form of^the frustum of a^cone, whose per¬ 
pendicular depth mn is 30, the mean diameters;;^ 42.2, 
rs 45.3, and h>x 48.6 inches; what is its cuntent in 
imperial gallons } 
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Here 


4^2 X 4fi.2 
553.04 


1780.84 

355.04 


5.044 gaUon$t the 


arm of^e tegmeni at pq; and 5.044 x 10 = 50.44 
tons, l^h&conleiU of the fret 10 inches of the perpendicvlar 
depth. '' 


' . 45.3 X 45.3 2052.09 ^ . 

“sMioi- = sHoi =*•*'* 


area of the section at rt; and 5.812 X 10 = 88A gal^ 
Ions, the canlenl oj the second 10 inches qf the dej^. 


Also, 


48.6 X 48.6 2361.96 


3 . 53.04 


353.04 


=: 6.690 gallons, the 


area of the segment at tvx ; aW 6 . 69 O x 10 dP66.90 
gallons, the content ((f the third and last 10 inches qf the 
de\fh. 


iMstlq, 50.44 + 58.12 + 66 . 9 O = 175.46£aflb;« = 
4 barrels, 3 firkins, and 4.46 gallons, the nhae corUenl 
of the guile-lun. 


Sote* In Praciicc, when the diameter* arc Ukeo in the middle of ^ery ten 
inches, 11 I* not necestary to multtply by 10^ for If the decimal dot, in the 
area, he removed ont ft^re towardi the right-hand, you will obuin the con¬ 
tent the same as it voti actually multiplied the area by lOt but in the fore¬ 
going Example 1 have multiplied the area ofeacli aection by jo, in order to 

* 

shew Uie learner how to proceed wlien diametera are ^hketi in tbe middle 
of ever) 6 or 8 lachcs i or\vhen the viuel U not Ml of liquor. 


2. If tbe depth of the liquor in the foregoing: guile- 
tun 4)e 26.8 inches; how many gallons does it con¬ 
tain ? 

Here 50.44 *4* 58.12 =a 108 56 gallons, the content qf 
the. first 20 inches <f the depth; aitd X 6i8 = 
45.492 gallons, the content qf the remami^ 6.8 inches } 
then 108.56 45.492 = 154.052 gaUoiiS, the content 

required. • 

S. If the*deptli of the liquor in the preiseding guile- 
tun be 18.4 inches; how many galhAis does it coh- 
tain ? Ans, 99-8608 gstUens. 


m 
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Rbvabks. 

1,4n sutler to fiidlUate the Practice of Oau^n^, it is 
neooesiHEjr to be fumished with a ineasuring-t^, di¬ 
vided inth inches, a ^auging-roil, divided inwinches 
and tenths, a cbalk-iine, plummet, &a as the dfse may 
require; and also a dimemden-bo^ ruled in columns 
proper for the dimensions intended to be taken. 

% J^e following Table, in which are entered the 
dimeflions, areas, and contents of the foregoing guile- 
tun, may serve as a specimen for maah-ttins, guile- 
tuns, coppers, stills, &c. 

S. By' the solution to the first Example, we find 
the content of the first 10 inches from the bottom, to 
be 50.44 gallons; and as 9 galltms make 1 firkin, 
and 4 firkins 1 barrel, we have only to divide 50.44 
gallons, by 9 *iid 4, successively; and we obtain 
1 barret, 1 firkin, and 5.44 gallons, for the reducetl 
content of the first 10 inches.—fn the same manner 
we have 58.13 gallons = 1 barrel, 2 firkins, and 4.12 
gallons, for the reduced content of the second 10 
inch»; and likewise 66.90 gallons =s 1 Iwrrel, 5 fir- 
kin 8 ,'and S.QO gallons, for the reduced content of the 
third 10 inches of the deptli; the whole being equal 
to 4 barrels, 3 firkins, and 4.^ gallons, as in the pre¬ 
ceding Solution and following Table. 


B't GuUAun, gauged Marth lOlh, 1827. 


.. -V __ Mean Area* <« 

Diflm. B. F. O. 


10 41.8 42t6 42.2 5.044 0 0 5.044 

10 44.7 4^-9 45.3 5.812 0 0 5.812 

10 48.5 48.7 48.fi 5.690 0 0 6.690 


80 Wlule depth and content 


If! 

F» Gs 


3 3.90 


3 4.46 
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Rcm&rk. 

I n order to fipd the content of the forej;oinJ||giule- 
Mui, slavery inch from the bottom, poceed thus: Add 
the mm of the first sectbn to itselr, and the sum will 
be th^ontent at two inches of the depth ; to this add 
the same area, and the sum will be the content at three 
inches; and thus continue adding the area of the first 
section, until you come to the tenth in^; jjad you 
will have the content at every inch of the wst ten 
inches. To this content add the area of the second 
section, and you will ol>tain the content at eleven in- 
ches from’the l)ottom ; and thus proceed ontil ^ou 
come to the 30th inch, changing the area at every ten 
indies; and you will have the content ^t every inch 
of the depth, as in the following Table. 

1 A Table of thk foregoing guiLk-tun. ; 


hchtM 

i Conitnu i» 

1 B. F. C. 

i 

i 

H’ft 

inchiB* 

til 

B. K 0. 

/nckeg, 

I 

1 

1 Cuntentt tn 

I B. F. G. 

% 

i 

i 

01 

) 5.044 
^.044 

11 

1 

2 

2.252 

5.S12 

21 

3 

0 

7.250 

6.690 

2 

0 

1 1.088 
5.044 

12 

1 

2 

8.064 

5.812 

22 

S 

1 

4.940 

6.690 

3 

0 

1 6.132 
5.044 

V 

• 

1 

3 

4.876 

5.812 

23 

IT 

3 

• 

2 

2.630 

6.690 

4 

0 

0"5 

i 2.176] 
5.044 


2 

0 

1.688 

5.812 

3 

3| 

0.320 

1 6.690 

5 

• 

Oi 

1 7.220 
5.044 

15 

T 

0 

7.500 

5.812 

25 

« 

3 

3 

7.010 

6.690 

6 

oi 

1)3.264 

|5.044 

16 

4 

2 

1 

• 

4.312 

5.812 

26 

a 

4 

0 

4.700 

6.690 

1 ^ 

Oi 

i 8.308 
5.044 

17 

2 

2 

1.124 

3.812 

27 

4 

1 

2.S9O 

6.690 

8 

1 c 

) 4.352 
5.044 

16 

2| 

2 

6.936 

5.812 

28 

4 

2 

0.0B0 

6.690 

9 

1 ] 

flO.396 

15.044 

19 

H 

ii^7^ 

^2 

«9 

4 

ft 

6.770 

6.690 

10 

« 

_1 

T 

5.440 

5.812 

20 


0,660 

6690 

SO 

T 

T 

i%.46o 
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I. The tCarf or <iiteruA«| U\ Ihe prttodinf Tib1«, denote the changes 
of the ar|M| and their use will und to prevent mlttaltesi In laMaiiaf other 
veseela. " 

u 

«. The net of tlie ihrt^oing f^ble it evident i for when a veiwl it onOe 
faffed andindMi we have onljr to take the depth of the Mi}oori iM againtt 
H we dad the content required; tbut If the depth be 89 Inches, we nave 9 B. 
a P. t.ds O. d»r the content. If the depth be V$.d inches, we take one^half 
of the area of the third ttciioni naoiefp onc*buU ot d.Og G* * S.SttO , 
which bcM added to tiic content at 89 Inchea, we obtain 9 B .'8 F. 9.979 O. 
for the c^jpent required. Again, If the depth be M9*t inches, we take ^ 
of 6.69 G. m 9.998 G i and this being added to the conirnl at 89 inches, we 
ha«e 9 B. 8 P. 7*988 6 . for the content at 89.6 Inches of the deptlu 
9. Any ma|{^-tun, guile-tun, copper, or still, whose sides ave curved, may 
be gauged and Inched in the same manner % but If the sides be much curved, 
cross diameters must be taken in the middle of every 4, 6, or g inches of the 
perpendicular depth, as the case may require; and the areas of the different 
sections, must be used, as before directed, in coMtaf the vessels. 

4. In order lo gauge and inch a mash*iun, ora guile>tun, in the form of 
a prismoid, or the frustum of a square pyramid, take lengths and breadihs 
in the middle of every 0, Si or 10 inches of the perpendicular depth, as the 
case may require > and divide the product of each length and breadth by 
877.9« and the quotients wiU be the areas of tlie sections tn imperial gallons, 
then enter the dimensions, areas, and contents, in Tables ss before directed. 

9. Large maslHtuns, and guile-tiins are generally flaed in sidelining posi* 
tioD, callfd the dr^ oryWI of the tun, in order that the liquor ma> be r«<n- 
vcnicntly drawn off; when this is the case, ponnn as many gallons of water 
as will just cover the bottom i and make marks upon the sides of the tnn, at 
the surface of the wat^t then draw it off, and proceed with the remainder 
of the tun, as before directc^. ^ 

5 The water that is used to cover the bottoms of guile-tuns, and of coppers 
with Hnaff W falling crowns, must either be measured with a gallon mca- 
Mtre, or drawn q#, into a vessel of a known capacity* or Into one that may be 
easily gnngndj and the quantity must be added to the content of the o*'iet 
part of the guile-tun or copper. 


PROBLEM VIII. 

To gauge a back or cooler. 

Backs or coolers are vessels which receive the wort> 
wb^ let ouC of the co|^, m order to cooled. 
Ti^ are commonly of a pMrtanguIar form, and seldom 
exceed nine or ten mches in depth. 
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RULE. 

^ ♦ 

Multiply the mean length by the mesa bieadtb; 
divide the product by 277<S, and the quotient will be 
the aral in imperial gallons; which being multiplied 
by the mean depth, will give the quantify of wort 
contained in the cooler. 

iiTotf I. Imilclftg Mic of ft cooler, iad the ttlddlftioflKith «Ddt, \ 

and alto that of the sidest at which take the length aad bMftdtfi I bnt aa 
cooler! are never Axed in a honaontal poBhion« but incUiued ft lUlllv m order 
ihHt the wort may run off, and aa their Uotioms are frequemly warped , it la 
ncceaiary to take the depth of the liquor ia aeverat placca* Md divide the 
!um of iheie dapih* by Iheir number, for a mean depth. 

2 . In order lo And a con»tani dipping-pUcet which wilt aaea OMicIi trouble, 
proceed thus; Find a mean depth, at directed in the laet mUf then try in 
different parta of the cooler, until you And a place of the game dapth aa your 
mean depth i at which make a mark upon the vide of the coolett for a con* 
atant dipping^place# 

3. It bai been found by expenmenU that 10 gallona of hot wort will only 
meaaure tu g aallona when the wort ii cold, therefore, an allowance of one 
gallon in every ten iniut be Qittde, when wort n* gauged hot. In order to do 
thia, multiply the number of warm galloittby .9# and Uie product will be the 
Ti umber of gallona wlicn cold. 


EXAM PLEA. 


1. The length AB of a cooler is 125.6 inches, the 
breadth CD 73A inches, and the dmth of the wort 
taken in ten diflTe^nt places, as below: how many 
gallons are contained in the cooler ? 

Drpm^. 

imhei, 

Ala = 4.S 



4.5 nean. 


K k S 
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125.6 lengik. 

' 7S.4> breadth, 

5024 
3768 
• «798 

277>3)9219.04(33.24 gallons, the area for one inch deep. 
8319 

9000 

8319 

6814 
. S546 

12680 

11092 

1588 


Oathn$ 

33.24 area. 

4.5 mean depth. 

16620 

18296 

149.580 the content tf the teort in the cooler. 


jSy the SMing Rvtlf. 

DMtor. Length. BreaiUh. Area. 

As 277.3 on A : 125.6ow B :: 73.4 on A : 33.24 on B. 


And, 

Unitjia 

As 1 on A : 33.24 on B :: 4.5 on A : 149.58 on B. ^ 

JfoUa The oontuiit dipping»pUoe may ^ cUbcr at d or Jk / but it ii pre¬ 
ferable to And one nearer tl» tide of the cooler«l8 at r, 

2« If tli» metn dqrth of wann went, ia the ftnv- 
gmr\g cooler, be 5.8 inches; how m«iy gallons will 
thaw be wh» the w<wt is odd ? 
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GoUow. 

SS.24 area. 

5.8 depih. 

26592 

16620 

192.792 gallons of warm wort. 

.9 mtdHfiUir. 

173.5128 gallons when cold. 


3. If the mean depth of warm wort, in the preced> 
ing cooler i)e 6.4 inches i fat how many gallons must 
the Excise ofRcer charge the duty ? * 

Ans. 191*4624 goAlmx. 

Noftf 1 The depth of the liquor In a cooler Is always taken to the tenth of 
an inch i and in order to facilitate the practical part of Gangingt Excise of¬ 
ficers geiier ally make a Tabic, exhibiting the content In barrels, firkins, and 
gallons, at every tenth of an Inch. This la called tealktag e easier / and may 
be performed in the following manner' Find the area of the cooler, and re¬ 
duce It to barrels, firkins, and gallons) which beii^ divided by ten» will give 
the content at one-tenth of an inch in depth. Add this content to itself, 
and the sum will be the content at two tenths. Again, to this content add 
that of the first tenth, and you will obuin the content at three tenths of the 
depth. Continue this operation until you arrive at six or seven inches of the 
depth, which will gcnerallv be found snfiiclent; as the wort in coolers is noi 
often deeper. 

g. It lias been before obsened that coolers are^eneraliy rectangular) but 
should you meet with one*of any other shape, its area may be found by tlie 
Rules given in Part 11. 


PROBLEM IX.- 

S 

To gauge a cistern, couch, or Jloor maU. 

RULE. 

Take the dimensions as directed in the last Problem ; 
then mul^ply the mean length by the mean breadth; 
divide the product by SS18«i, and the quotient will be 
the area; which being multiplied by the mean depths 
will give the content in bushela. 



S0O Tib.) 

tfotei. Aecordtag to Act of iParlUment* btfleg matt lie andcr water lu 
tlie cUienif forty hourti in which time It U swpimed to iwell or iocrea«i! 
toonc^foorthoHkrti ao that four huabdaiD twenty are allowed for iliia in- 
creaae. 

From the clatem the barley u removed to the coodi^ and aAer having lam 
there twenty-alx boura, it la deemed a floor* The aame allowance la made in 
the couch aa in the clatem | bat w h en the oem haa been thrown out of the 
couch Into the flooff and there ^own aevwrdlnf to the uaual coaiom, ii >■ 
auppoaed to increase one-half| consai|tttDtly an aHowance la made ol un 
bushela in every twenty. 

0. If Clatem or couch buahels be multiplied by .§» the product wit) be rwat 
buaheU | but Aogr-buahela muat be maltS^lad by .ti In order to reduce ibcni 
to neat bualifjla. ^ 

3. The duty if alwayi chaiged upon the beat ganae of the ciatero, couch, 
or floor j and ta order to find from which the charge will ariae. without re¬ 
ducing them to neatbnihcla, proceed thoai Multiply tlic best gauge (tf the 
ciaiem or couch by and if the product exceed UiC dour baiheU. the 
charge muat be made from the oatem or oo«cb$ but if not, the charge muat 
betnadefrom tbe floor. 

Tbit maluplier u found by dividing eigbi-tentha by fivc-teniha. (S*r ikt 
iaat .VoreJ 

EXAMPLES. 

1 . The tneafi length of • cistern it 96, the mean 
breadth 64, and tbe mean depth S2 inches; what is 
the area and content in malt bushels ? 

7*0 Jind the area. 

inebea. 

{>6 length. 

64 breach. 

t 

iii 

576 

2218.2)6144.0(2.769 area ta bushels. 

44364 

170760 

155274 * 

154860 

133093 

217680 

199638 


18042 


(p/rt Tuyi.) 


1 
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^ Siidmg Rule. 

M, B* Letuttk^ BfMtflA. ^iv«« 

Am 2S18.S on A : ^ on B :: 64 on A : 2.77 o*> B. 


To find the CmtenU 

BmhtU, 

2.769 area. 

32 depth. 

5538 

8307 

88.608 content. 


By the Sliding Rule. 

l/mijr. Artn^ Depths CmtemU 

As 1 on A : 2.77 onB :: 32 on A : 88.6 on B. 

Or, 

The content may be readily found by means of the 
line M D, on the Sliding Rule, tvithout knowing the 
area: thus, 

Lnjfth, /)«pl4. Bwivdik. Ccmitnt^ 

Asg6onB:S2onMD::64tOHA: 88.6 on B. 

2. I'he mean length of a floor of malt is 115, the 
mean breadth ]12,aand the mean depth 4.6 inches; 
what is its content in floor bushels ? 

/rcAm. 

115 length. 

112 breadth. 

115 

115, 

2218.2)1288.0(5.806 area in hushds. 
110910 

178900 

177456 

144400 

133092 

11308 



w 

(vast wfit.y 


akt 


% 


GA061)^. 

BudieU* 

5.80€ area. 
4.6 dtyitk. 

34836 

23224 

26.7076 content. 


By the SHUng Rule. 

IVpfA* B^9(Xdth, Cbnlffnf 

115 OR B : 4.6 OR M D :: 112 on A : 26.7 on B. 

3 . Tift mean length of a cistern is 126.4, the mean 
breadth 62.6, and the mean depth of the barley 32.8 
inches ; how many neat bushels are contained in the 
cistern 


Jntktt. 

126.4 length. 

62.6 breadth. 

TEh 

2528 

7584 

2218.2)7912.64(3.567 area in buiMn. 
• 66546 

125804 

110910 

148940 

133092 

Tssiw 

155274 
3^’ 
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JfimhtU. 

3.567 area. 
dS.8 deplh. 

365S6‘ 

7184 

10701 

11<>.997(> coftient in cistern hushels. 

.8 muUijdier in Note 2. 

9 S. 598 O 8 content in neat buMhdt. 

4 I f the mean depth of the baHej in the foregoing 
cistern be *38.6' inches; how many neat budieis does 
it contain ? Jns. 11 (X14896 btuhds. 

5. The length of a couch is 186'.3, the breadth 73.6, 
and the depth of the barley 42.8 inches; what is its 
content in neat bushels ? Ans. 152.60768 Inukels. 

(). If the depth of the barley in the foregoing couch 
l)e 46'.S inches; how many neat bushels does it con- 
tani? Ans 165.037^8 bushels. 

7 . I'lie length of a floor of malt is 236, the breadth, 

212, and the depth 5.2 inches; what is its content in 
neat bushels ? ^ns. 58.643 bushds. 

8. If the best ciatern-gauge be 68-4, the best couch- 
gauge 69 . 8 , and^he b^ dMr-gange^l09.5 bushels; 
from which will <Jie chvgedtllie ^uty arise ? 

Ans. From the couch. 


S9te In tUif rroblem* «« have «up|h<m 4 citiein^ touch, floor 10 
Uir lOfm of a parallelopipfdon, which la tticxl commoniy their 
but tb«if coTitcnit may be obtained by the*Attlea fiven in Part IV., Sect. I,, 
whatmi form they m^y aatawc. 


PRO BUm X. 


Cask Crau^ng. 


* 

^ The p^ormanoe of thb part of Gauging is the roqjtt 
difficult that ooc^iiT ; u no Rules can < be mean ^ 
wbi^ the exact form of casKs may be aacertam^ 
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There are commonly reckoned four forms or va¬ 
rieties of casks, viz. . 

1. The mid^e frustum of a spheroid. 

3. The middle frustum of a parabolic spindle. 

3. The lower frustums of two equal paraboloids. 

4. The lower frustums of two equal cones. 

The Rule for finding the content of the Ist variety, 
is given in Prob. 13, Part VII.; that for the 2iid in 
Prob. 18, Part VII.; that for the Srd in Prob. l6, Part 
VII.; and the content of a cask of the 4th variety 
may be obtained by Prob. 8, Sect I., Part IV.; but it 
IS very j}robabIe that there never was q cask that 
agreed exactly with any of the varieties; for very few 
casks are to be met with that will contain so much as 
the first form, or so little as the third or fourth; so 
that the second variety is the most general form of 
casks. 

AfoU Cxcue officers gcnermlly consuier all caik* m brlonglnj* to the flmt 
variMy, aod gauge them as inch t but tbit praciict rmghi to hr aholiKhed, at 
being injtti tout to the Trader, AeJtbrt^^ttnd Liiile's Practtrai Oaug-ing’ > 


To take the dimeneione qf a standing cask. 
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In order to 6nd the bung diameter, lay a straight 
rod AB, across the centre of the head, and perpendi¬ 
cular to it, place another straight rod am, so as to touch 
the bulge of the cask at C; measure the distance be¬ 
tween the outer edge of each chimb at b and c ; also 
measure ab, which should l)e equal to rnn ; then be 
being added to twice ab, will give the bung diameter 
CD, including the thickness of the staflT on each side 
of the cask. From this take twice the thickness of 
tlie stair, at the bulge, as nearly as your judgment 
directs, having regard to the size of the cask; and 
you will obtain the internal bung diameter. * 

It is unnecessary to give any directions fur taking 
the length of a cask in this position, admitting a hole 
to be in the upper head, which is most commonly the 
case. 

jVofr I. The external hung diameter of a standing ia»W may also he found 
hy di\iitirig the circumference by S.Ulfi. ($€< Proh, XUL Pari U ) 

The aiavi* of casLs m general, are Oiitker at the bulge than at the 
Ite^d; Londoit*made cask*, Uowevei, have their tiavea commonly much 
thicker ui the head than at the bulge. The best method of forming a correct 
judgment, lato examine empty casks of the same sue and make, as those 
vou arc about to gauge. By this means, you will come to tolerably correct 
I oncliisions relating to the deductions necessary to be made for ibe lhicknCi<s 
of heads, sUivei, kc ffte the AVtes \n CA# next JrticU,J , 



Measure the head diameter* in the same maimcl^liis 
directed for a standing cask^; and in taking the 
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diameter CD^ make an allowance for the thicknem of 
the staff at the bung.hole. 

The len^i may be most expeditiously found by a 

E air of callipers, allowing for the thickness of the 
eads, according to the siae of the cask; but as it can¬ 
not be expected that every person concerned in Gaug¬ 
ing, is furnished with this instrument, the length may 
be obtained in the following manner: Apply a straight 
rod AB, to the bulge of the cask; and at ri|^t angles 
to it, place two others ma, and «a, touching uie chimbs 
at eacn end, and making mr equal to nr ; Uien measure 
thf distance ma, from which subtract thC depths of 
the chimbs, together with the thickness of the heads, 
as nearly as you ran judge, and the remainder will be 
the internal length of the cask* 

Note I. In taking tbe dimcniioni of a cask, ihe Ctau|er ought carefully to 
otMCrre that the bUDg-liole be in the middle) that the bung-fttalTbe regular 
and eeen within, and that the ttaff oppoaiic the bnng-hole be neither thicker 
nor thinner than the real* which he may eaatly aKerUin by the gaoging-rod } 
and If any impropriety be ditcoTcredi a proper allowance muat be mailt for 
It* In the dimeoaiona. 

e. It Ji alto neceatary to obeerre that the headt of the caak be equal* and 
truly circular) if not* tnke crou dlametera of each bead* and divide tbeir 
turn by four for a mean diameter. 

To determine pr emtent of a catK ^<f any <f the four 
varietiee, by find^g a mean diameter, or reducing it 
to a cyhnder. 

RULE. 

Multiply the difference between the bung and 
diameters, when it is 6 incfaa% or less, ' 

Or, if the difference between the bung and head 
diameters exceed 6 inches, 
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Add the product to the head diameter, and the sum 
will be a mean diameter. Square the mean diameter, 
aad multiply that square by the length of the cask; 
then if the product thence arising Ire divided by 
^53.04, you will -obtain the content of the cask, in 
imperifd gallons. 

By the Sliding Rule. 

Find the difference lietweeit the bung and the head 
diameters, on the inside of the slide marked C; and 
opposite to it, for each variety, is a iiuml)er, which 
being addetj to the head, uill give the mean diameter. 
I'lien, as the gauge-point on D, is to the length of the 
ca.sk on C, so is the mean diameter on 1^, to the con¬ 
tent on C. 

'Nalr Nnilicrof titcabove inetlrndt of ftnrilnt: a meun diameter, i««iiirilv 
iriis . tint in (t>n*tqtit*n(e r»f tlietr sinipiicnv, thiynrt* gentr«iliy adt*pt«rtl by 
Urtiii r« tj| the bxcuc. Mou'r G Seit X.) 

RXAMPLE 6 . 

I. If the length of a cask be 30, the bung diameter 24, 
and the head diameter 18 inches what is its content 
in imperial gallons, for the first, second, anti third 
varieties ? 

For the middle frxattum of a 9pheroid, or the FirH Fartetye 


Ikiiig (liamettM* inches. 

fJead clian^tcr 18 inches* 
> — 

Difference. ti 

Multiplier. 68 

~48 

Product .. 4.08 

Head diameter 18. 

Mean diameter 22.08 
^ Ditto. 22 08 


17064 

4416 

4416 

487.5264 square. 

^0 length. 

Divisor 858.04)14625.7920(41.428 gal/ans. 
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By Vie Sliding Rule. 

The difference between the bung and head diain. 
eters is 6 inches, against which, on the line of inches, 
we find 4.16 on the line marked spheroid, which being 
added to 18, the head diameter, gives 22.1() inches, 
for the mean diameter. Then, 

On D. On C. On D. On C. 

As I 8.79 : 30 :: 22.16 : M,5 gallons. 

• * 

The content eiven by the Uule on page US 4t 8068 gallont. 


For the middle frustum of a parabolic spindle, or the .Second 

Variety. 

Bung diameter 24 inches. 

Head diameter 18 inches. 


Difference. 6 

Multiplier.62 

36 

Product. 3.72 

Head diameter 18. 

iMean diamfCter 21.72 
Ditto. 21.72 

“4.344 


15204 

2172 

4344 

— , t, , 

471.7584 square. 

30 length. 

353.04)14152.7520(40.088 gallons. 


By the SRding Rule. 

Against 6, the difference of the diameters, on the 
line of inches, we find S.8 on the line marked second 
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variety, which being added to the head diameter 18 
we obtain 21.8 for the mean diameter. Then. 

• On D. On C. On D. On C. 
iir 18.79 : ^0 :: 21.8 : \0.\5 galiant. 

Sole, 1 lie content found by the Rule on pnge 34it 4t.4009 gallons. 


For tiie lower frtutumt of two equal parahohidt, or the 

Third Variety. 

Qting diameter 24 inches. 

Head diameter 18 inches. 

Difference. () 

Multiplier. 55 

30 

30 

Protluct. 3.30 

Head diameter. IS. 

Mean diameter 21.30 
Ditto. 21.30 

639 

213 

426 

433.6900(squai4. 

30 length. 

35'! 04)13610.70W(38..«>52 gallons. 


By the^Slidmg Rule. 

The mean diameter, found as above, is 21.3 inches. 
Then, 

On D. On C. On D. On C. 

As 18.79 : ^0 :: 21.3 : 3H.6gaUotu. 

Aoftf. Tlio^ontent found by the Rule on page 330^ b 38.0307 gntUms. 

2. The length of a cask «s 45, the bang diameter 
36, and the head diameter 27 inches; what is its con- . 
• L 1 3 
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tent in itnperal gallona^ for the fii secondj and 
third varieties ? 

Ans. For the first variety^ 141.S43;./br the second, 
136.790/ and for the third, 131.586 imperial gallons. 

Sole, By ibe following General Ruleii the content of tbiXMtk !• 135 . iha 
fcatlonif which u between the lecond and thud taneiiee. (S^rtht Stmti 
ExawtpU,) 


GENERAL RULES 

For Jindtng the contents of casks, from the head diameter, 
bung dtameter, and length; without paging any regard 
to then Variety. 


RULE I. 

Add into one sum, 3<) times the square of the bung 
diameter, limes the squaie of the head diameter, 
and 26 limes the product of those diameters; ami 
multiply the sum by tlie length of the cask. Then, 
if the product thus obtained, be multiplied by 
.000031473, or divided by 3177.‘i244; the result 
will be the content of the cask, in impenal gallons. 

• 

A'cce. TLiftHiile u laktn from l>r. HultonU cxcetlcnt MuTliimaiical and 
Philosopliical Dictionary, Vol. 1 , pap« , cod luft now brC*!! adapted, hy 
tlie Author, 10 ilic New Jmperml Gdllon. It civ/s^tbr c* nunts of taska Itta 
Uian the Rule for tin RiH'ond taticiy, niid mou ihrfii tliai for itir ilnrd, 
being nt-arlj in theniiddlifii thtm, bni tl/i Dr obser\ea flint, *Mt 
agreei well wall the real conivnts of c«ak», nt bath been provtd b> fcverat 
ca«ks wbicb lureflctuiillv been filled wiili a true gailon-mrature, afur 
contents had been con*|>utctl by Una method.*’ 


RULE <11. 

‘ Divide the head diameter by the bung diameter, to 
two places of decimals: and find that number, in the 
column of quotients, in the following Table, against 
which we have a multiplier or factor, for flnperial 
gallons. Multiply this factor hy the square of the 
bung diameter, and the product thence arising by the 
length of the cask; and the last result will be the 
content of the cask, in imperial gallons. 



^AUeiNG. 


I 


(part ywi.) 



Soft I. If the quotient of the head by the bung diameter do not terminate 
in iwii jsUcet of rt^urei, wiihoui a fractional remainder, And Ihe moUiplier 
anivpcrina lo the Ar»t two dec imaU of the c)uoiieni» and aubtract ti from the 
next greater multiplier i iben it the remainder be muliiplicdby the fractional 
fiart of the quotient, the product will be the corresponding proportional part 
to be added to the Arst multiplier. Thu method ought alway* lo be used 
when the fractional remainder is large, or accuracy required. 

e. This ktile gives the content very nearly the same aa Hule 1. \ and wiN 
be fcMind much easier in practice, as U requires a great deal fewer Agures in 
the operation j particularly when the fraciionat remainder is rejecteo. 


A NEW TABLE 

0/ muhtpliert or factors, for finding the content of ang 

caik, in imperial gaUons. ' 


, Qiro/irar of 
the head 
divided hy 
the huftfe 
diameter^ 

MuUipiurt 

for 

Imperial 

Gallons* 

Qaatunt of 
the head 
dividedliy 
the bung\ 
diameter* 

Multxpitert 

fi>r 

Imperial 

OalioHt* 

.50 

.0018333 , 
.0018494 

.70 

.0023038 

.51 

.77 

.0023240 

.52 

.0018657 

•78 

.0023443 

.53 

.0018822 

.79 

.0023649 

1 .54 


.80 

.0023856 

1 .55 


.81 

.0024064 

1 .56 


1 .82 

1 

.0024274 

! .57 


1 .83 

.0024486 

! .58 


1 .84 

« 

.0024698 

.59 


.85 

.0024913 

.60 


.86 

•0025131 

.6l 


.87* 

.0025348 

.62 


.88 

1 

.0025568 

.63 


i .89 

.0025788 

1 .64 


! .90 

.0026012 

.65 

.0020917 


.0026236 

.66 



.0026462 



0026689 

.68 



.0026918 

.69 

.95 

.0027149 



.96 

.0027381 

• .71 


.97 

.0027615 

.72 


.98 

.0027850 

^73 


.99 

.0028086 

.74 

.75 


1.00 

1# 

.0028325 
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EXAMPLES. 

1. The length of a cask* is 30, the bung diameter 
S4, and the head diameter 18 inches; what is its 
content in imperial gallons ? 

By Rule /. 

Here 24 x 24 x 39 = 576 X 39 = 22464, thirty- 
nine times the square of the hung diameter ; 18 x 18 x 
25 =: 324 x 25 = 8100, twenty-five limes the square 
of the head diameter ; and 24 x 18 X 26 = 432 x 26 
= \lS3^Mtventy-su times the product of the'diameters. 
Then, (22464 + 8100 + 11232) x 30 x .000031473 
= 41796 X 30 X .000031473 = 1253880 x 
.000031473 = 39.46336 imperial gallons. Or, 1253880 
-r 31773.244 = 39-46339 inijurial gallons, the same 
as before. 

By Rule II. 

Here 18 -j- 24 = .75, the quotient of the head divided 
by the bung diameter. Opposite to this m the pt'eredtng 
Table, we have the multiplier .0022837 ; then, .0022337 
X 24« X SO = .00228.37 X 576 x SO = 1.31.54112 
X 30 = 39.462336 imperial gallons, the same as by 
the first Rule. 

Kote, Tlic content of ihU ca*... found by tlie foregoing Rulct, for the Fiiii 
Variety, It 41 42S gallon*; l6r the r^crond Variety, •40.0'"« gu'Um*, and for 
tlic Third Vanety> 36.(59 galtoiu t licme, we sec that iUt lonient given by 
the Geneial Ri*lei, ii between the Second and Thin! Vnnetits. 

2. The length of a cask is 45, the bung diameter 
36, and the head diameter 27 inches, \4 hat is its con« 
tent in imperial gallons ? 

Ans. Ily the first Rule, 13S.f88 ; and by the second 
Rule, 133.185 imperial gallons. 

3. Wh.it IS .the content of a cask who«c bung and 
bead diameters are 32 and 9A, nufl length 40 inches } 

Ans. By the^ first Rule, QH 5^27 gallons. 

4. The bung diameter of a ca«k is 45, ||lhe head 
diaradter 34.2, and the length 56.4 inches; >^hat i{|t 
.its content in imperial gallons ? 

Ans. By the second Rule, 263.1169 gallons. 
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5. What is the content of a cask whose bung and 
head diameters are 37.3 wd 28.6, and length 32.8 
iiTches ? Ans. By the second Rule, 170.2364 gallons. 


DIAGONAL ROD. 


To Jind the content qf a cask by the diagonal or gauging 

rod. 

This rod has two lines of numbers graduated ujx>n 
it. One of them la divided into inches and tenths, 
for the purpose of taking dimensions; and the other 
is calleci a diagonul line; and expresses the content 
of any cask, in Imperial Gallons, corresponding to the 
ca»k's diagonal in inches and tenths. 

When the rod is put into the bung-bole of a cask^ 
so as to meet the head, where it intersects the staflT 
opposite the bung-hole, the content of the cask is 
exhibited, in imperial gallons, on the diagonal line; 
reckoning from the end of the rod tp the centre of 
the bung-hole. 

The diagonal rod is very much usetl in gauging, in 
con.scquente of tbif ease and expedition with which the 
contents of ca«ks may be obtained by ft; and it com¬ 
monly gives nearly the same as the General Rules. 

Its construction is founded upon Theo. 20, Part I.; 
“< 1 ^. that similar solids are to each other as the cubes 
o^heir like dimensions. 

• 

Aoftf I. who have not a dlagoml rod, mitf neverthelecii find tbecoii- 

tent of a cask by ilui in«0iod, Irmbe following manner: ftJeoture the diofo^ 
nal of the rasV, in inchrs Anii lentlu} then multiply the cube ff tbU dfego- 
nol by .003e66» end the product will be the content of the cask in impeflal 
gallons* 


ft. If the hung and head diameters, and length of a cask be gieen, the dia¬ 
gonal may be found by the futlowing Rule < To the iquaie of half the sum of 
^e dlamcteA, add the square of half the length | and the square root of the 
Wittth thence arising will be the diagonal, or distance betwren the centre of 
the bung-hole and the point where theftiiddie of the opposite staff and bMlt 
intersect each other* 
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EXAMPLES. 

1. The diagonal of a cask is found to be £0 inches; 
what is its content in imperial gallons ? 

By the Diagonal lAhe. 

Opposite to 20 inches, the given diagotial of the cask 
me find on the diagonal line, 18 gallons, ihe content 
required. * 


By Note I. 

Here 20 X 20 x 20 = 8000, the cube of the diagonal; 
and .00226(> X 8U00 = 18.128 gallons, the tame as by 
the diagonal line. 

2. The length of a cask is 30, the bung diameter 24-, 
and the bead diameter 18 inches; required thqidiago- 
nal and content. 


By Note 2, me have 


24 4-18 

o 



21 , half the sum 


of the diameters^ and 


30 

T 


= 15, half ihe length qf the 


cask; /Aenv/gl* + 15« = + 225 = = 

25.8 inches, the diagonai 

Again, by Note 1, me have 666* x 25.8 x .00226fM_= 

17182.8 X .0022(i6 = 38.9362248 gallons; which is 
nearly the sime ai> gi\cn by the General Hules. (See 
the first Example.) 

• 3. Th% length of a cask is 45, the bung diameter 
36, and the head diameter 27 inches; required the 
diagonal and content. 

Ans. The diagonal is 38.71 inches, and the content 
iS\,4t4i37 gallons ; tchich is ihe same as foucsd Jor ifu 
third variety ; and differs only 1-74 gallons from tM 
content given by ihe General Buies. (See the sccom 
Example ) 


1 
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PROBLEM Xr. 


To ullage a standing cask. 

The liquor contained in a cRsk when it is not full, 
is called the tvel lUlage; the vacuity or space not 
occupied by. the liquor, is termed the dry ttUage ; and 
the method of finding the content of the liquor, is 
called ullaging a cask. 

RULE. 

Divide the wet inches by the length of the cask, to 
three places of decimals ; and if the quotient ^,pxoeed 
.500, add to the said quotient one>tenth of the excess; 
but if it be less than .500, subtract one-tenth of the 
deficiency; then the whole content of the cask being 
multiplied by the sum in the first case, or the remain¬ 
der in (lie second, will give the ullage required. 

Sou When the whole content of the catK. it not knomi^ it mait tie found 
from proper ditnentions before the above Rule can be applied. 


the Sliding Rule. 

Set the length ot the cask upon C to *100 on the line 
marked Seat. St. dt SS; then agairfltthe wet inches on 
C, you will have a segment on the line SS, which call 

^\'4et 100 on the line marked A, to the content of the 
cask upon H ; then against the fourth number, before 
found, on A, is the quantity of liquor in the cask, 
^npon B. 


examples . 


1. The length of a cask is SO, the bung cUameter 84, 
the head diameter Ifi, and the wet inebea 28 ; whal is 
the ullage, in imperial gallons ? 

« ^ere gs-i- 80 == .788, which exceedr .500, .233, 

e-/en(A pari qf which is ,0t88 / then ,789 -p .0239 = 
,.7363, the multiplier, * 


I 
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The whole conletU qf the cask, as found in the General 
Jtules, (M the last Problem, is 59>4>6 imperial gallons ; 
then, 39.46 X .7563 = 29.843598 imperial gallons, the 
ullage required. 


By the Sliding Buie. 

On C. On SS. On C. On SS. 

As SO : 100 :: 22 : 75 . 5 , a Jwrth number. 


And, 

On On B. On A. On B. . 

100 : 39.46 75.5 : 29.6 gallons. 

2 . Let the dimensions and content l)e the same as 
in the last example: what is the ullage in imperial 
gallons, for 8 wet inches ? 

Here 8 ~ SO = .266, trhich' is less than ..'iOO by 
.234, one-tenth part of which is .0234 / then .266 — 
.0234 = .2426, the multiplier; hence, 39.46 x .2426 
== 9 . 572996 * gallons, the ullage required. 

Nolr. If wf add 99.R4, the tillage of the flrvtfzainpU. to , 57 , the ullage of 
the fccond , we obuio 3tf.4] gallonii the whole coinrnt of the caak, MMr/v 

( By the Sliding Rule. 

OnC. On On C. On SS. 

As so 100 8 24.5, a fourth number. 

And, 

0» A. On B. 0» A. 0« B. 

As 100 39.46 ; 2‘4.5 9*7 gallons. 

3. The length of a cask is 50, the bung diameter 
40, the bead diameter 30, and the wet inches 20; 
what are the fcet and dry tillages, in imperial gallons ? 

Ans. By Rule IL Prob, X. the conUnt ir yonnd 
182.696; and hence the iqet tdlage 71.25144, amflP 
dry uBage 111.44456 imperial ga&ms. 
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PROBLEM XU. 

To uUage a lying auk. 

RULE. 

Divide the wet inches by the bung diameter, to 
three places of decimals; and if the quotient exceed 
.500, add to the said quotient one-fourth of the ex¬ 
cess ; but if it be less than .500, subtract one-quarter 
of the deficiency: then multiply the whole &>ntenv of 
the cask by the sum in the nrst case, or the remain¬ 
der, in the second, and the product will be the ullage 
required. 

By the Sliding Rule. 

Set the bung diameter upon C to 100 on the line 
marked Seg. Ly. or bL; then against the wet inches 
on C, you will have a segment on the line SL, which 
call a fourth numlier. 

Set 100 on the line marked A, to the content of the 
cask upon B; then against the fourth number on A, 
H the quantity of liquor in the cask, upon B. 

EXAMPLES. 

1 The length Rf a cask is 30,^he bung diameter 
24, the head diameter IS, and the wet inches 15; what 
^ is the ullage, in imperial gallons } 

tiere 15 -r 24 = .625, which exceeds .500 by 125, 
one-fourth part of which is .03125 ,* then .625 + .03125 
= .65625, the multiplier ., 

• The whole content of the cask, as found by the Generqf 
Rules, in the tenth Problem, is 39.46 imperial gallom ; 
then, 39*46 X .65625 =: 25.89*‘>625 imperial gallons, 
the ullage required. 

By the Sliding Rule. 

On C. On SL. On Cli . 0» SL. 

Asi^ : 100 15 &J, a fourth mtmber. 
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A 

Alutf 

Ot$ A. On B. On A. , On B. 

At 100 : 39*46 :: 67 26.4 goBotu. 

S. Let the dimensions and content be the same as 
in the last example; wliat is the ullage, in imperial 
gallons, for 9 wet inches ? 

Here 9 -r- 24 = .S75, which is less than .500, bjf 
,125, OHe-Jimrlh pari (tf which is .03125; then .375 — 
.03125 s .34375, the muUipUer ; hence, 39.46 x .34375 
= 1 3.564375 imperial galkms, the ullage reqitired. 

Ifoif. If we^add Hie uUagf of the Artt ciani^le» to 1^.90. the Dilate 
of t^e second ( obtain 59 45 gallonSf the whole content of the cailr, 
nearly 

By the Siting Rule. 

OnC. On SL. On C. On SL. 

AsS'i : 100 :: 9 : S2.5, a fourth number. 

And, * 

On A. Or B. Oh A. On B. 
its 100 : 39.46 :: 32.5 : 12.B gallons. 

3. The length of a cask is 33, the bung diameter 
35 . 6 , the head diameter 19 . 2 , and the wet inches 15.8 ; 
what are the wet and dry ullages, in imperial gallons ? 

Ans. By Rule II. Prob. X. tite content is found to be 
47.892660224 ^ and hence the wet illage 30.9506, and 
the dry ullage 16 . 9 ^ imperial gallon^. 


MISCELLANEOUS QUESTIONS 


CONCCRMINO 


GAUGING 


1 . Thi perpendicular depth of a vessel in the form 
of a psoU^lopipcdon is 52, its breadth 7 ^, and tl^ 
diimonal of ite bottom 125 Jdcbes: what is its conteiir 
in imperial gallons ? Ant. 1406.419 goBont, 
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2. A vessel in the form of a pandlelopipedon con- 
tatits 675 imperial gallons'; its length is 85, and its 
breadth 64 inches; what is its depth ? 

Jns. 34.4044 inches. 

3. The diagonal of a cylindrical vessel is 45, and its 

diameter 27 inches; what is its content in imperial 
gallons ? Ans. 74.3456 gallons. 

4. The greatest diameter of a vessel in the form of 

the frustum of a cene. is 96 , the least diameter 48, and 
its slant height 51 inches; bow many imperial gallons 
will It contain ? Ans. 685.3257 gallons. 

5 . A reservoir measures 144 inches in length, 12gin 
breadth, and 85 in depth ; how long will a person be 
in filling it with water, by means of a pump; suppos¬ 
ing he makes .30 strokes in a minute, and lifts 3 pints 
of water at each stroke ? A;is. 7 hours, 58.717 minutes. 

6. The slant height of a cistern in the form of the 
frustum ot a square*pyramid is 153, the perpendicular 
height 135, and the side of the less end 92 inches; 
what is its content in imperial gallons ? 

Ans. 1 3935.2326 gallons. 

7* The altitude of a vessel in tlie form of a hexago¬ 
nal prism is 60 , and the side of its base 30 inches; 
what is its content in imperial bushels.^ 

,• Ans. g3.2477 bushds. 

8. The greatest^pth of the liqiior in a cylindrical 

vessel, placed 1 pon an inclined plane, is 38 inches, the 
least depth 32 inches, and the diameter of the vessel 
Jh' inches; how many imperial gallons does it con- 
tailT? AnSf \28.4985 gaUons. 

9 . The transverse diameter of an elliptical bath mea¬ 
sures 144, the Conjugate 412, and the^depih 60 inches; 

• how luanv inipcridl gallons will it contain ? ^ 

Ans. 2740.7712 gaUans. 

10. If the internal diameter of a hollow sphere be 

100 inches; bow many bushels of com, imperial mea¬ 
sure, will it hold ? Am. 236.0472 btuheis. 

4 l 11. '1 he top diameter ^ a conical vessel measures 
32, and its slant height 84 In^es; bow many imperial 
gallons of wine will it contain ? Ans, 29.002 gmtMi. 

Mm2 
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12. The top diameter and depth of a vessel, in the 
form of the greater segment of a globe, are 32 inches 
each : how many imperial gallons will it hold ? 

Atu. 108.2773 gallons. 

13. If the linear side of each Platonic body be 30 
inches; required their respective contents in imperial 
gallons. 

Ans. The conletU of the ielracdron is 11.4748, the 
hexaedron 97.3074, the octaedron 43.8994, the dodecae- 
dron 746.1385, and the icosaedron 212.4261 imperial 
gallotis. 

14. Two porters agreed to drink off a pot of strong 
beer at two pulls, or a draught each ; now, the first 
having given it a black eye, as it is called, or drunk 
till the surface of the liquor just touched the opposite 
edge of the bottom, gave the remaining part to the 
other; what was the difference of their snares, sup¬ 
posing the pot was tile frustum of a cone, whose top 
diameter was 3.7, bottom diameter 4.23, and perpen¬ 
dicular depth 5.7 inches.? Ans. 7.06511 cubtc inches. 

15. At Konigstein, near Dresden, in Germany, i^ 
a cask whose head diameter is 25, bung diameter 26 , 
and perpendicular altitude 28 feet; how many gallons 
of wine, imperial measure, will it contain ? 

Ans. The conleni found bi/ Rule JI., PrMem X., ts 
89674.383 gallons, fvhich exceeds ih^content <ff the ca.\k 
at Heidelberg, c31387.4255 impirtal gal&ns. (See 
Example 4, Probletn III.) 

Tho«c whn wuh lo »cc tlim aiiljeit more fully aff rcferrttl 

anri Unit's Tnatue on Practical Gauging. 


Remark. 

The Konigstein cask was begun in the year 1722, 
and finished in 1725, under the direction of General 
Kyaw ; and is considered to be the largest cask in the 
world. f 

It consists of 157 stavRS, nch 8 inches in tbicknew; 
and one of its beads is tyniposed of 26, and the other 
of 28 boards. 
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The top or upper head of this enormous cask if 
railed round, and affords sufficient room for twenty 
persons to regale themselves; and there are sevn^ 
sorts of large goblets, called ** Welcome Cups,” offered 
to strangers, who are invited to drink by a Latin in> 
scription, which in English is as follows: Welcome, 
Traveller, and admire ^his Monument, dedicated to 
Festivity, in order to exhilarate the Mind with a cheer, 
ful Glass, in the year 1725, by Fbbderic AiJousTtis, 
King of Poland, and Elector of Saxony, tlie Father of 
his Country, the Tins of his Age, the Delight of 
Mankind: Drink, therefore, to the Health of the 
Sovereign, the Country, the Electoral Family, *and 
Baron Kvaw, Governor of Konigstein ; and if thou be 
able, according to the Dignity of thi^ cask, the must 
capacious of>all Casks, drink to the Prosperity of the 
whole Universe; so farewell.” 


TUE UETBOD OF 

COMPUTING DISTANCES 

BV THE 

VELO*CITY 0F^(fUN^. 


^HE velocity of sound, or the space through which 
it is propagated in a given time, has been very dif> 
ferently estimated by a^uthors who have written upon 
this subject. Roberval states it at die rate of 560 
in a second of time; Gossendus at 14>73; Musenne'at 
1474; Duhamel, in the History of the Academy of 
Sciences at Paris, at 1338; Newton at 968 ; Derharo, 
in whose measure Flamstead and Halley acquiesce, at 
1142. 

I'he reason of this ¥Ml^y ia ascribed, by Derham, 
partly to some of thoae' pbatlemen usii^ stHnge and 
plummeta iostead of reguuir pendulums ; pait^ to the 

M m 3 
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too small distance between the sonorous body and the 
place of observation; and partly to no regard being 
paid to the winds. , , < 

By the account since published by M. Cassini de 
Thury, in the Memoirs of the Royal Academy of 
Science at Paris, 1738, where cannon were fired at 
various, as well as great distances, under many varie¬ 
ties of wind, weather, and other circumstances, and 
where the measures of the different places had been 
settled with the utmost exactness, it was found that 
sound was propagated, on a meclium, at the rate of 
1038 French feet, in a second of time; aAd as the 
French foot is to the English, in the proportion ol 15 
to Id, it follows that 1038 French feet are equal to 
1107 English feet. Therefore, the difference of the 
measures of Derham and Cassini is 35 English feet, or 
33 French feet in a secoird. 

The medium velocity of sound, therefore, is nearly 
iSt the rate of 1 mile, or 5280 feet, in 4| seconds, or 
1 league in 14 seconds, or 13 miles in 1 minute. But 
sea miles are to land miles nearly as 7 to (); and, 
therefore, sound moves over 1 sea mile in nearly 5^ 
seconds, or 1 sea league in l6 seconds. 

It is also commonly observed, that persons in health, 
have about 75 pulsations, or beats o( the artery at the 
wrist, in 1 miifutc; consequently, fli 75 pulsations, 
sound flies alxnit W land miles, of III sea miles, 
which is nearly 1 land mile in (i pulsations, and 1 sea 
mile in 7 pulsations, or 1 league in about 20 pulsa¬ 
tions ; and hence the distance of objects may be foupd 
by knowing the time occupied by sound, in passing 
from those objects to an observer. 


Having given the time, in eeeondt or puleationt, that 
eound is in passing from an object to an observer, to find 
the distance of the object. 


RUj^ES. 

1 . As 1 second is to ^t|l^ teet, so is the time in 
seconds, to the distance object in feet, which 
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being divided by S, will give the distance in yards; 
and this again divided by I 76 O, will give the distance 
la miles. 

2. As 7^ pulsaUons is to 22140 yards, so is the time, 
in pulsations, to the distance in yards. 

3. When accuracy is not required, say, as 6 pulsa. 
tions is to 1 mile, or 176 Oyards; so is the time in 
pulsations, to the distance in miles, or yards. Or 
take of the time in seconds, for the distance in 
miles. 

In 1 ^ puUatiouif •ound a quarter of a milei in 3 palMtfooi» 
halfa milCi in pulsationt, ttirec quarters of a mile, inO puUaUoni, une 
ntilCi &c. &c.. ticnrc the distance of an object from which sound proceeda, 
may be easily aicertaioed without the trouble of calculation* 


EXAMPLES. 

1. After observing a flash of lightning, I found by 
my watch that it was 16 seconds before 1 heard the 
thunder; how far was I from the cloud whence it 
came? 

As 1 


3)17712 yards. 

1760)5904(3 miles, 624 yards. Ant. 
5280 * 

6'24 yards. 


: iio7 :: i6 
16 

6642 

1107 


2. If the report of ^ Tower-guns be heard at 
Shooter’s Hill, 38 seconds’they are fired; what 
distance are the two places each other ? 
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StcMda, 

SH 

3 

14)114(8.142 miles. Ant. 

112 

20 

14 

60 

5 ^ 

40 

28 

12 rein. 

S. AAer seeing the flash of a gun at sea, I countetl 
58 pulsations at the wrist; what was the distance 
between the ship from which the gun was fired, and 
the place where 1 stood ? Atu. 9-728 milet. 

4 . Perceiving a man at a distance felling a tree, 1 
remarked that 5 of my pulsations pasH'd lietw'een 
seeing him strike with the axe, and bearing the report 
(A the blow ; what was the distance between us ? 

Ans. yards. 

5. The report of a clap of thunder was heard 4 

pulsations afle| seeing the flash df lightning; w hat 
was the distance the cloud from,which the thunder 
issued? ' Ans. yards. 

Note 1. Here it mty oot be improper to remirkf tbot fihen tbe rep4iri ul ^ 
iliunder to heOid nearly at the taroc Initant the Itshlning uicin* theob^r^er 
14 in great danger; at it it ettdent tint the tlMiaderclovd it very near him. 

f. ft may olto be remarked that perteiu thuald acter take thcltrr, in a 

thunder ttorm, under a Irec; at thebrauAict will attract the ligbininp, if it 
r^met within the tphere of their atiiaction. Many hutc met premature*’ 
deAiht by taking theltcr under Ittetf duting thunder tiurmt. 



(part VIII.) 


TOKKAGE OF SHIPS. 



METHODS 

or ASCERTAINING THE 

TONNAGE OF SHIPS. 


PRELIMINARY UBSERVATIONS. 

If the number of cubic feet of water wRich a §hip 
displaces, in sinking from the light tvater^mark to the 
load tvaier-mark, be divided by S 5 , the number of 
cubic feet of sea-water in 1 ton, the quotient will be 
the number of tons which the vessel is capable of car¬ 
rying, or the vessel’s true burthen. 

Now the number of cubic feet of water so displaced, 
is exactly equal to the solid content of so much of the 
l)ody of the ship, as is contained between the two water- 
lines or marks; but in consequence of the great variety 
of forms given to this part of the vessel, no exact prac¬ 
tical Hule can be given that will apply in all cases. 
If, indeed, the areas of three or five horizontal sections 
of that part of thePhull contained between the said two 
water-lines, could be obtained by meaffli of equi-distant 
ordinate.s, then tH^ content might 8e correctly found by 
Prub. VI., Part Vlll.; but as taking of the dimensions 
of these sections would t>e attended with great diffi¬ 
culty, we shall give the following Parliamentary Rules 
for ascertaining the tonnage of Merchants' and King’s 
ships. 

CASE I. 

Whan the xseeeel ie laid dry, 

RULE. 

Measure the length on a straight line along the 
rabliit of the keel of IIAxbip, from the back of the 
main stern-post, to a pei^^dicular line let hdl from 
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the fore»part of the main-stem, unaer the liow-sprit; 
from this length, subtract | of the extreme breadth ; 
and the remainder will be the length of the keel, for 
tonnage. The breadth must l)e taken from outside ^ 
outside of the plank, in the broadest part of the ship, 
whether above or below the main-wales, exclusive of 
all manner of doubling planks, or sheathing, that may 
lie wrought upon the sides of the vessel ; tlien multi¬ 
ply the lengtii of the keel, in feet, by the breadth ; 
divide the last product by 9^; and the quotient will 
be the tonnage required. 

EXAMPLES. 

1. The length from the back of the stem-post to a 
line let tall from the fore-part of the main-stem, is 88 
feet 6 inches; the extreme breadth from outside to 
outside of the plank, 2() feet 6 inches; required the 
tonnage of the ship. 

Feet. 

Gross length 88.5 of the keel. 

26.5 X I = 15-9 Ihe deduction. 


True length 72.6 difference. 

26.5 5/ eadtk (ff the beam. 


3630 

4356 

1452 


I 92 S. 9 O first product. 

13.25 halj the breadth. 


961950, 

384780 

577170 

192390 


2.5491 <6750 second product. 

Then €5491.675 -f* 94_^'IK71-188 tons, the burthen 
or Uinhage required. 
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8. The length from the back of the stem-post to a 
line let fall from the fore-part of the main-stem^ ia lOS 
feet 9 inches; the extreme breadth from outside to 
dbtside of the plank, 29 feet 6 inches; required the 
tonnage of the vessel. 

Am. 421.469 /om. 


CASE II. 

When the veeeel u afloat. 

RULE. 

Let fall a plumb-line over tlie stern of tli^sfaip, ^d 
measure the distance between this line and the aft-part 
of the stern-post, at the land water-mark; then mea¬ 
sure from the top of the said plumb-line, in a parallel 
direction with the water, to a perpendicular point im¬ 
mediately over the load water-mark, at the fore-part 
of the main-stem ; from the last measured distance 
subtract the former; and the remainder will be the 
ship’s extreme length. From this length deduct 3 
inches for every foot of load-draught of water, for the 
rake abaft ; and also | of the ship’s extreme breadth, 
for the rake of the stem ; and the remainder will be the 
true length of the keel, for tonnage. The extreme 
breadth must be measured, and the tonnage fouiid as 
directed in the first Case. 

EXAMPLE. 

The true length of an eighty-gun ship, after aQ de- 
duq^ions are made, in taking the dimensions, is 150 
feet 9 inches ; and the extreme breadth 50 feet 6 in¬ 
ches ; required the tonnage of the vessel. 

• Am. 2044.9478 <om. 

• • 

A'o/e 1. It is found by experience, that ritips of war cany ten; 

and most merchant.ahips carry considerably more tonnage than 
they are rated at, by the preceding Roles. 

2. Borne writwa cm thia SDlii^t, divide 100, Instead of 94, 
for King's al^ps. On the Mum nindples, the iSvisors Ar Mer- 
chanu’ abtpa should be deereased^p^apa to 90 or 92. 

S. Sototions to the but twMdlMliBBS'Bmjr ha fbund hi SlwlBdjr 
to Neahii's and Little's Pnwtical OMigiag. 
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Abacds. a square table, list, or plinth, in the upper 
part of the chapiters of columns, especially those of 
the Corinthian order. 

Abrevoirs. The seams or joints between stones and 
bricks, in laying them. 

Acanthus. The herb whose leaves are represented in 
the capital of the Corinthian column. 

Acroters. Sharp and spiry battlements or pinnacles, 
that stand in radges, with rails and balusters, upon 
flat buildings. Also pedestals upon the corners and 
middle of pediments, to support statues. 

Alcove. A recess in a room fur a bed of state ; also an 
arched building in a garden or pleasure-ground. 

Amphitheatre. An edifice of an oval or circular 
form, with rows of seats rising one alwve another, 

* in order to accommodate the people who attend in* 
it, to see public diversions. 

Antichambek. The room that leads to the chief apart¬ 
ment ; also a room in a nobimnan's house, in which 
strangers stay till the party to be s{x>keD^ with is at 
leisure. 

Aqueduct. A conBtrii<|N|t .*of timber or stone, made 
on uneven ground to preservtt the level of the water. 


t 
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and conv«y it, aa by a canal, fron one place to 
another. 

'Che Romans were extremely sumfttuoiM and magnifi¬ 
cent in their Aqueducti, some of which extended 
100 miles. Frontinas and Blasius inform us that 
the city of Rome was supplied with 500,000 hogs¬ 
heads of water every twenty-four hours, iirom 9 
Aqueducts, which emptied themselves through 
13,514 pipes of an inch in diameter. 

Arch. A curved line ; a vault. See page 238. 

Architect. A person who professes the Science of 
Architecture; and whose business it is, if required, 
to give draughts or designs of irftended buildings, 
with estimates of the expenses necessary to complete 
them; to sufierintend the workmen, and to give 
directions concerning the manner and method of 
executing the whole. 

Archii ecturb. Yhe science which teadies the method 
of building, l)eing a skill ol>tained by the art of de¬ 
signing, aicied by the precepts of Geometry. By 
It, Rules are given for planning and raising all sorts 
of structures, according to Geometry and proportion. 

The scheme or projection of a building, is easily laid 
down in three se*veral draughts or deigns. The first 
is a plan, w hicll exhibits Uie efttent, division, and 
distribution ‘bf the ground into apartments, and other 
conveniences. The second shews tlie heights of the 
different stones, and the outward appearance of tlie 
whole building; and is called the design or deva~ 
iioH, 'I'he tinid, called tlie section or profile^ shews 
the inside of each apaAraent • 

*From these three draughts or designs, the Architect or 
Undertaker makes a computation of the probable 
expense of the building, and the time required to 
complete iL 

Architrave. The roouldiM or ornament immediately 
above the capital of a' being always the 

next memlier below themexe. Also the chief or 
principal beam of a building. 
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and windows which have architraves on the 
jambs, and over the cap^pieces, are also denominated 
arckiirttve-doors, and architrave-mmdomg. r 

Ashlar. Freestone, as it comes rough out of the 
quarry, before it receives form and shape from the 
tool cif the stone-cutter. 

Ashlerino. Quartering in garrets, from the floor to the 
under side of the raAers. It is generally perpendi- 

' cular to the floor; and or S feet in height. 

Astragal. A little round moulding in the form of a 
ring, serving as an ornament at the top or bottom of 
a column. The shaft of a column always terminates 
at the top with an astragal, and at the bottom with 
a flllet. 

Attic. A little order, placed above another much 
greater; for instead of pillars, this order has nothing 
but pilasters, with a cornice architraved, for an enta¬ 
blement. This order is sometimes used in conjunc¬ 
tion with the Ionic and Doric orders. 

The word is also used to denote the uppermost part of 
a building, or the highest story. 

B. 

Balconv. a projection beyond the* naked front of a 
wall or building,^supported by pillar^ and encom¬ 
passed with a balustrade. Also a kmd of open gallery. 

Balk. A large piece of limber. 

IUllstrade. A term used to signify a row of turned 
pillars, calletl balusters, made of marble, iron, wotnl, 
or stone, with a'hand-rail upon the top; and flxed 
upon a terrace, the top of a building, a balcony, a 
stair-case, &c. &c. 

Band. Any flat member that is broad, but not very * 
deep. A list, a flllet 

Baboe-covrse. A term used for that part of the tiling 
which projects over the gableitend of a building. 

Babe. A rest, a support, a foundation; tbeobottom of 
any thing. It is usoLi^ signify any body which 
brars up another; bu#^|^bi particularly applied to 
the bottoms of columns and pMestals. 
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Batten. A name given by workmen, to a piece of 
wooden from two to four indtes broad, and 

• about one inch in thickneaa. 

Batten-door. a door having the panels nuled upon 
the boards of which it is composed; whereas, in a 
wainscot-door, the panels are grooved into the 
framing. 

Batter. A term used by workmen, to signify that 
a wall, a piece of timber, &c. does not stand up¬ 
right ; but inclines from )'ou. If it inclines towards 
you, they say it over-haiigs or hangs^over. 

Battlements. Indented notches in the tojf of a 
or other building, made for the purpose of looking 
through, &C. 

Bead. A little round moulding, commonly made upon 
the edge of a member, in the Corinthian and Com¬ 
posite orders ; and other works of ornament. It is 
€ut or curved in short embossments, resembling 
beads in a neck-lace. 

Beam. A large piece of timber lying across a building, 
into which the feet of the principal rafters are 
framed. It is generally called the tie-beam. Also, 
any large piece of timber. 

Beam-filling. I'he methodof filling up the vacantspace 
between the raising-plate and the roof of a building. 
The materials ^th which the space A filled up. 

Bearing. .The dlltance that the%nds of tie-beams, 
girders, joists, &c. are let into the walls of build¬ 
ings. Also, the distance between the fixed extremi¬ 
ties of beams, girders, joists, &c. is sometimes called 

' their bearing/. 

Bed-muuldi NO. All the parts of a cornice that are placed 
under the corona. If commonly.consists of these 

' four members; viz. (1.) an OG ; (2.) a list; (3.) a 
large boultine ; and (4.) another list unaer the coronet. 

Bbvil. a kind of square used by Masons, Joiners, Ac. 
Its two legs are moveable on a point or centre; 
consequently they may be set to any angle. 

Bevil-anole. An angle greater or less than a right- 
angle. 

N n 2 
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Bindino>joi8T8. Tbose jdsto in any floor, into which 
the trimmers of wellJnoIq^ ami chimney-ways are 
framecl. Also, those joists which are framed into 
the girders, to support the bridging-joists. 

Block. A large piece of marble or stone, as it come^ 
out of the quarry, before it assumes any form trom 
the hand of the workman. 

BtocKiNO-counsE, or simply Blocking, in Masonry, 
a course of stones laid on the to|) of tlie cornice, 
crowning the walls. 

Blocking-courses were used by the ancients to termi¬ 
nate the walls of a building ns well as atti<^s; ami are 
made sometimes equal to the breadth of the pilaster;. 
They serve as an ornament,and prevent the water Ironi 
falling to the front of the budding, turning it either 
way into lead gutters or sfiouts made lor the purpose. 

Boast. A term used among workmen, to signify the 
taking off the superfluous parts of door-posts, ufn- 
dow-j.imbs, mouldings, &c &c. 

Bor»eh. 1 hose pieces of deal which are put round the 
slab of a«chimney-hearth. Also, the outer part or 
edge of any thing. 

Booltink. A moulding whose convexity is just one- 
fourth of a circle; being the member next below 
the plinth, in the I'uscan and Doric capitals. 

Brace. A piece of timber framed ifl with bevel-joints, 
in order to keep *ihe roof of a tfuildingn &c. from 
swerving. When braces are framed into king-posts 
and pnncipal raflers, they are, by some workmen, 
called tU uis. 

Brackets. Pieces of wood that supjiort shelves, the 
steps of stairs, &c. 

Brest-summer. , A large piete of timber, in the in¬ 
ternal part of a building, into which the girders of* 
the naked floor are fratn^. In the ground-flow, it 
is called a sill; and in a garret-floor, a beam. &e 
sumtner-iru. 

Brick. A square mass of clay burnt hard, for the use 
of building. 

Briooingk JOISTS. Tbos^laists which lie upon, and are 
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supported by, the binding.joists; and upon which * 
the boarded'floor is laid. 

When those jdsts are llipported by the walls of the 
building, or framed into the girders, without any 
binding-joists, they are generdly called common^ 
joisU. 

Butment. That which supports the foot of an arch. 

A shoulder. 

Buttrkss. a pier made against the outside of a wall 
or building, to support and strengthen it. 

C. 

Camdfii-ofam. a piece of timber cut in an arching 
(lireclion, or with an obtuse angle in the middle. 
Capital. The up])er part of a column. Such as have 
no ornaments, are the Tuscan and Doiic, which are 
calletl capifah with yiiouMings, and the rest which 
tlLive leaves with other ornaments, are denominated 
capilnfs mth sculplutes. Also, the head or top of 
any pillar or pilaster. 

Cap, or cap-piece. The highest or upperaost part of 
any tiling. ^ 

Cakiouses. a kind of modiliions. 

Casfment. a hollow moulding, which some Architects 
make one-Mxih^ of a ciicle, and others one-fourth. 
Also, that pait^f a window which ^lens. 

Casings. The boards pul lound^oor-ways, window, 
openings, &c. 

Cavetto. a concave moulding, which has quite a con- 
^rary effect to the quarter-round ; the workmen call 
it Mouih when in its natural position, and throat 
w hen turned upside down. 

Caulicoll. The carved scrolls, under the abacus, in 
the Corinthian capital. * 

Ceiling. The lathing and plastering at the top o(* a 
room, upon the under-side of the joists of the next 
room. 

CEiLiNo-ioiSTS. The joists to which the ceiling-laths 
are nailed, when there is no chamber above. 

CxHBNT. A strong, gliMRI|Ous, binding composition. 

VMS 



414 CEU CBA 

A ^ood cement fur uniting bricks ti^ether, for carv. 
ing, scrolls^ capitals* &c. &c. may be made of feain* 
bees-wax, brick-dust* andAchaik boiled together. 
The bricks must be rubbed even; then heated, ancf 
rubbed together* with the cement between them. 

A strong and useful cement for joining marble, anM 
all other hard stones, may be made as folKiws: Melt 
two pounds of bees-waz* and one pound of resin to¬ 
gether ; then add one pound and a half of the same 
kind of matter, burnt and well pulverizetl, as the 
body to be cemented is composed of; let the whole 
mass be kneaded with urater* and applied war^ni, to 
tl^ parts of the body to be cemented* which must 
also be heated. 

An exceedingly strong cement that will become as hard 
as stone* and last for ages, may lie made in the fol¬ 
lowing manner: taka lime* well slacked* and sand in 
equal proportions; and temper them with linseed oil 
to the consistency of mortar: then beat it well in a 
trough or upon a floor, and it will be fit for use. 

When an old stone or hrick wall u to be covered w ith 
this cement or plaster* let the face lie chipped a little 
with a bricklayer's hammer* or a mallet and chisel; 
then di-ench it with linseed oil and white lead* until 
it will diink no more. 

Dr. Higgins had a patent in 1779.’.now expired* for 
his invention «a yaler cement* or|tucco, av follows: 
fifty-six pounds of pure coarse sand* f orty-two pounds 
of pure fine sand, mix them together, and moisten 
them thoroughly with lime-water; to the wetted sand 
add fourteen pounds of pure fresh burnt lime, aftd 
while beating them up togetlier* fourteen pounds of 
bone-ash; the quicker and ipore perfectly these ma¬ 
terials are heateii together, and the sooner used* 
the better will the cement be. Fine sand alone* or 
coarse sand alone, wtU do for some works; but the 
finer the sand, the more lime must be used. 

Cankers of a forge well beaten with lime and sand, 
make a good cement for furnaces. 

Cham Bens. The rooms betwoen the ground story and 
the garrets. ^ 
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Channbl. That p«rt of the Ionic capital which ia un¬ 
der the alMicut, and liea open upon the ediinua or 
^eg^s; and haa ito centres or turnings on every side, 
to form the volutes. Also, the ornamental part of 
the Doric triglyphS; a hollow bed of‘ running 
^Waters. 

('HAPiTKR. The top or head of a pillar or column. 
CdAHLer. A small ornament carved into round pearls 
or l)eads. 

Cheek. Any piece of metal or^timl>er which answers 
to another of the same sort, opposite to it. in any> 
utensil, machine, or building. • 

Cheek-boards. The boards which form the sides*of 
door-ca.>es, window-cases, &c. 

Chimney. The passage through which the smoke as¬ 
cends from the hre. 

Chimnkv-jambs. The sides of a chimney, on the ex¬ 
tremities of which the mantle-tree rests. 

Chim NEV-PIECE. An ornamental piece of wood or stone, 
standing on the foreside of the jambs, and projecting 
over the mantle-tree. ^ 

(bMA-HCCTA. A wave, called by the English workmen 
ogee or OG. which is of two kinds ; viz. ciwuimretda 
or OG, and cima reversa, or the back OG, whose 
Iteauty consists jp having its height and projection 
equal to each other. 

Circle. A round figure comprehended under one curv. 
ed line. Calletl the circumference. The diameter is 
a right hue {>a^sing through the centre, and termi- 
yating in the circumference on each side. 

Cistern. A receptacle for water. . 

Clamp. A kiln built aiMve the ground, for the pur¬ 
pose of burning bricksi Also, piepes on the ends of 
* tables, window-shutters, &c. ^ 

Cleansed-work. Any stone-work that is polished or 
made smooth, by scouring or rubbing it It is fre¬ 
quently called polished-work. 

Clinkers^, Those bricks which, by the violence of the 
fire, are run and glazed,over. 

Coins or quoins. The oonwn of brick or sU»ie walls. 
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Also, the stones in the angles of buildings, whether 
plain, rastic, or otherwise. 

CoLLAR-B£AM. A beam framed crosswise between two 
principal rafters. 

Column. A round pillar, composed of a base, a shaft, 
and a capital; and serves to support the entaUlb- 
roent Also, any round pillar. 

Conduit. A canal of pipes lor the conveyance of water. 

Console. A projecting ornament cut upon the key of 
an arch, or other member; and which occasionally 
serves to support littfe cornices, busts, vases, &c. 

CoeiNG. The top or covering of a wall, made sloping 
ft) carry off the water. 

CohUEL. An ornament representing a basket; a short 
piece of timlier or stone jutting out of a \iall for a 
supporter. 

CoiiDEL-HOLEs. Arches in the walls to receive images 
or statues. 

CoiiMCE. The third and uppermost member of the en> 
tablemcnt, which is different in the several order*. 
The word cornice is likewi^e applied to every promi¬ 
nent or jutting memlier liiat crowns any body. Cor¬ 
nices are also placed on the top of the wainscot, 
under the eaves of houses, &c. 

Corona or cuowN. Any thing that finishes an orna¬ 
ment. A la|ge flat member whiAi crowns, not only 
the cornice, but entablement. « The larmier. 

Coves or covings. Thin stones placed against the 
jambs and back of a ciiimney. They are of two , 
kinds; viz. side-coves, and back-coves. 

CoussiNET. The stone which crowns a pier, or that ifies 
immediately over the cajiital of the impost and un¬ 
der tlie sweep. The bed of' it is level below, anti 

^curved above, receiving the first rise or spring of. 
the arch or vault. 

CvniLA. See dome. 


D. 

c 

Dado or die. .The plain ,|«rt8 of the pedestal of a 
column, between the b^ and the corniM. 
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Denticles or dentils. Ornaments in a cornice, re* 
Bcmbling teeth. They are freqocntly made ui the 
• Ionic and Corinthian ordm. 

DoMi!: or cupoi.a. A spherical roof, resembling the 
hell of* a clock, raised over die middle of a building, 
as a church, hall, pavilion, vestibule, stair-case, &c. 
by way pf crowning. Domes are generally sup¬ 
ported by columns, both for the sake of ornament 
and strength. 

Sometimes domes are of a polygonal form. 

Door-case. The frame in which a door is inclosed. 

DoRMAN-TkKE. Scc summer-trec. • 

Dormant-window. A window made in the roof df a 


house; being raised upon the rafters. 

DovK-iAiL. A kind of joint, made by joiners, resemb¬ 
ling the tail of a dove or pigeon. 

Doucine. See cima~recta. 


Drag. A door is said to dragy when in opening or 
shutting, it stops or grates upon the floor. 

Draught or design. The figure of an intended build¬ 
ing described upon paper; in which are laid down, 
by a scale, in due proportion to the whole building, 
the several devised apartments, with doors, windows, 
passages, and other conveniences. 

Dress. To prepar^ stones, timber, &c. for any purpose. 

Drops. Ornameifts in the Doric entablature, repre¬ 
senting tirops oe little bells, immediately under the 
triglyphs. 



Kaves. The margin of the roof of* a building, which 
projects beyond the wall, to throw off the water. 

Echinus. A member oi*ornament t\par the bottom of 
the Ionic, Corinthian, and Com()08ite capitals. It 
'l>y some workmen, called ^s and anchors ; and by 
others, quarter-round. 

EMBOhfeiNO. A kind of sculpture or engraving, in 
which the figures project from the plane upon which 
they are engraved. It is called oass-rei^, mean- 
reliefs or kigh-reUqfy aeeordii^ as the figures are 
more or less protuberant. 
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ENRicHBO-MouLDiNOf. Cornicfs or. mouldingi (miu- 
mented with modillions, beads, denticles, leaves, 
and other desirable additions. • 

Entablement or entablature. The architrave, the 
frieze, and the comice taken together. 

Entry. A passage leading from the outer door into the 
house. Any dow, gate, or passage. 

Eye. The middle of an Ionic volute or scroll, cut in 
the form of a rose. A round window made in a 
pediment, or at the top of a dome, &c. 


F 

Fabric. A church, a house, or any other building. 

Face. Any member that has a considerable breadth, 
and but a small projection ; as the architrave in the 
front of a building, &c. The front of any thing. 

Facia. Any flat member that is not very broad. It is, 
by some workmen, called a siring, and by others a 
riband. 

Feather-euocd. Thinner on one edge than the other. 

Fell. To hew down; to cut down. 

Festoon. An ornament of carved work, in the form of 
a wreath, or garlaiMl of flowers, fruits, and leaves 
intermixed or twisted together; being thickest in 
the middle, and suspendi^ by thf two extremities, 
w hence it hangs down with a gra&ful sweep. 

These ornaments ♦ere formerly nflich used on tri¬ 
umphal arches, &c. 

Fillet, A little square ornament or moulding, which 
accompanies or crowns a larger. A list, a band. 

Fire-place. That>part of a room in whicli the fire is 
made. 

Fike-stone. Ston^ that will blear the fire well, with¬ 
out being soon consumed. 

There are also fire-bricks, which have the same pro¬ 
perty, and are much us^ about ovens, stoves, &c. 

Floating. A term used by Plasterers, for their best 
ceilings. 

Floor. The bottom part of a room on which we walk. 
Floors are of different^ kinds; some are of earth, 
some of brick, some of stone, and some of wood. 



FLU 


ruf 410 

The framed timbers of a floor, vis. the summers, gir> 
ders, and joists, are, by Carpenters and Joiners, de- 
^lominated naked floorings in order to distinguish it 
from the boarded-flooring. 

Flush. A term used by Carpenters and Joiners, when 
the work is even or smooth. It is also used by 
Masons, to signify the breaking oflT of any part of a 
stone. 

Flutes orJlulings. Hollows or channels made in the shaft 
of a column, from the base to the capital. The Doric, 
Ionic, Corinthian, and Composite columns are com¬ 
monly flitted ; but the Tuscan column scarcely ever. 

Flyeius. Stairs which do not wind, but go straight; 
and whose steps are all in the form of rectangles. 

Foliage. Ornaments wrought in the form of branches 
and leaves. 

Foot-pace or half-pace. A part of a pair of stairs, 
whereon you arrive, after having ascended four, six, 
or more steps. Here two or three paces may gene¬ 
rally be taken before you ascend another step, by 
which means your legs are eased. A kind of landing. 

Foundation. The lowest part of a building, upon 
which the walls of the superstructure are raised. It 
is generally laid un4er ground. 

F'iiamc. Any thing constructed so as to inclose or ad¬ 
mit Mitnething cfte. 

FniEZE or frizc. A«largc flat member, which separates 
the architrave from the cornice. 

‘ Fret-worr. Plain bordering around ceilings, &c. It 
i| made with divers fillets or bands, which form a 
great variety of figures by their turnings. 

F" RONT. The principal face or side of a building; or 
that which presents lh« chief aspeot or view. The 

* face or forepart of any thing. • 

rRONTisPiECE. The decorations on the forepart of any 
thing. 

Funnel. The narrow part of a chimney. 

Furring. piece of timber put upon a joist or rafter, 
to streng^en or repair it. 

F ust. The shaft, trunk, m* b^dy of a column, extend¬ 
ing from the base to the capital. 
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Gable-end. The upright triangular end of « house, 
from the eaves to the top of the roof. 

GAiiLERY. A kind of immoveable scaffold, in the in¬ 
side of a room, accommodated with seats; as in a 
place of worship, a theatre, &c. 

Garland. ' An ornament in imitation of branches, 
leaves, fruits, and flowers, twisted and involved into 
each ot];ier. It is sometimes called a wreath. - 

Girders, Large pieces of timber into which the ends 
of the joists of a naked floor are framed. The ends 
of the girders are sometimes framed into the sum¬ 
mers and brest-summers: and sometimes they are 
supported by the walls of the building. 

Gothic-architecture. That species of architecture 
which is far removed from the manner and propor¬ 
tions of the antique ; having its ornaments wild and 
chimerical, and its profiles generally very incorrect. 
It is frequently very heavy, solid, and massive; but 
sometimes, on the contrary, exceedingly light, deli¬ 
cate, and rich. Almost all ^e ancient cathedrals 
are built after the gothic nianmr. 

Gothic-roop. a roof fotmed by tivo circular arches, 
struck from oifle^nt centres, and jneeting in a point 
over the middle of the span. 

Granary. A store-house for com. 

Grange. A farm, with all the appendages; as a dwell¬ 
ing-house, liarns, stables, cow-houses, granaries, 
and other necessary places fur husbandry, at a dis¬ 
tance from neighbours. , 

Grate. The rangb of burs within which fires are made. • 

Ghoin. a kind of arch or roof fOTmed by the inter¬ 
section of vaults. 

Groove. A term used by Joiners, to signify the chan¬ 
nel made by their plough, in the edge of a moulding, 
or stile, to receive the panels. In waTttacotdng. 

Grotesque. Distorted, nniuitnral; formed without 
due proportion. 
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Grotto. A ove, a cavern, raade for coolness and 
pleasure. 

(iBouND-FLooR. The lower story of the house. 

Ground-plot. The ground upon which a building is 
to be erected. 

Guttbr. a channel for the conveyance of water. 

Guttering. The boarding and l^arers upon which 
the lead is laid that form) the gutters, in roofing. 





Hall. A manor-house. Also, the first large room at 
the entrance of a house. 

Hand-rail. See balustrade. 

Haunches, or hatices. The ends or liases of elliptical 
arches. The word is frequently used to denote the 
ends of any arch. 

Head. The tup or upper part of any thing. 

Headers. A term used among Bricklayers, when 
bricks are laid endwise in a wall; but when they 
are laid lengthwise, they call them stretchers. 

Hearth. The floor or pavement of a chimney, or fire¬ 
place. 

Heel. An inverted Ogee. A talon. 

Hew. To cut with an edged instrument. 

Hinges. Those appendages, by which doors, the lids 
of boxes, &C. iqjske their motion. 

Hips. In Carpentry, are those pieces df timbers which 
are placed at tli^ corners of a rc^f. They are much 
longer than the raflers, by reason of their oblique 


|M)sitton. 

HDllow. A concave moulding, by some called a case¬ 
ment. Any excavation. 

Huu&e. a habitation ; a place of human abode. 

Housing. A term used* by Bricklayers, when a tile or 
brick is cast crooked or hollow, or has become so hy 
burning; they then say, such a tile or brick is 
“ housing.” 


Jambs, 'fhe posts of a door. Also the posts or piers 
on the sides of windows, fire-places. Sic. 

Imposts. The capitals of pilasters, that support arches. 
That part of a pier that supports the arch. 
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Intercolumniation. The space between two colnmns. 
Joint. The place where any two pieces of matter form 
a junction. > 

Joists. Those pieces of timlier in a naked-floor, that 
are framed into the girders and summers. They 
receive various names^, according to the positions in 
which they are laid ; as trimming-joists, binding- 
joists, bridging-joists, an^ ceiling-joists. 


K. 

Kerf. The aperture or slit made in a piece of timber 
or boardv by a saw. 

Ke4-stone. The principal stone in the crown or mid¬ 
dle of an arch. 

King-post, or king-piece. A piece of timber placed in 
a perpendicular direction, upon the middle of the 
tie-beam, and extending to the top of the principal 
rafters, in order to support them. The rafters, in 
generaJ, are also supported by braces or struts, pro¬ 
ceeding from the king-|Hist. 

Kitchen. A room in a house where the provisions arc 
cooked, &c. 

Knei-PIECE. A piece of umber cut crooked, or with 
an angle. 

L. 

Lanuino. The top pf a stair-case. 

Larmier. The flat square member that forms the ut¬ 
most projection of a cornice. The corona. 

Laths. Long, thin, narrow slips of wood used 
tiling and ceiling. 

Lead. A soft heavy metal, used for roofs, gutters, 
pipes, cisterns, sinks, &c. . 

Leaves. Well-known ornaments with which ceilings, • 
cornices, &c. are enriched. 

IjiDOERS. Pieces of timber used by Masons and Brick¬ 
layers, in making scaffolds to work upon. The 
kdgers are laid iwraliel to the wall of the (building ; 
and made fast, by ropes, to the scaffbld^les. 

Lime. Chalk or stone burnt, of which mortar, cement, 
&c. is made. 
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Linino-boai»D4« See cuioga. 

LiNTBLh. Pieces of* timber that lie horisonully over 
^ the top of* the door>posts, window«jainliSj &c. to 
Itear the weight of the wailii. The upper part ot 
head of a door-frame i« sometimes called the lintel. 

List. A little square moulding, serving to crown or 
accompany a larger one. The space which sepa¬ 
rates the fliitings of a column. It is sometimes 
calUxl a fillet, and sometimes a band. 

IxiOBV. An antichamber. 

M. 

Mm.let. a wcxalen hammer used by Joiners, Masons, 
Monocntters, &c. • 

Man'ikk, or Mantle-iiiki!’. The head-piece which rests 
upon ilie lops of chimney-jambs. 

Maruie. a fine, har<l sione, of various colour*, used 
in Statues and elegant buildings. ::ee page^lfj. 

Membeh. i'inv part of an mtegrul. 

Mei oph, or M El oPA. The space between every triglyph 
of ihe Doric frieze, 

.Model. An artificial pattern made of wood, stone, clay, 
or other matter, with all its parts and propoilions, 
in order to give an idea of the effect that will l>e pro- 
duced, uheii the work is executed on a lutger scale. 

Modillions. Small consoles or brackets, set as orna¬ 
ments under atonic, Coiinthian,^ and Composite 
cornices. 

Moollc. A kind of a measure iise<l to regulate the ^ 
pru|)ui lions ot the several members of columns. 

X^uNLMENT, A building erected lu preset ve the niemory 
of some illustrious personage, remarkable event, or 
great ucinevement. 

IVloHi Ah. A cement or ciimpositiun formed of lime, sand, 
and water; and used by Ma'ams*an<i Unckiayers, tn 
building. * 

Mr. John PhillifM says, that equal parts of lime and 
sand, make exceedingly good moitar; especially 
It shati|> I iver sand be used ; as fine sand makes much 
w eaker mortar than coarse. (.See Crosby's Builder's 
Price Book, {wge 45. 


o 
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Mortise-holr. a hole cut into a piece of timber, 
that another piece, called the tenon, may be put 
into it, and form a joint. 

MosAir>MroRK. Curious kind of work, consisting of small 
inlaid pebbles, cockles, and shells of various colours. 

Mouldings. Under thi<« name are comprehended all 
those jutiings or projections beyond the naked of 
w alls, columns, &c. w hich serve only for ornaments ; 
w hether they be square, round, straight, crooked,con¬ 
cave, or con ve.x. 'J'here are seven kinds of mouldings 
more considerable than the rest; viz. the doucine or 
ctma-req/a; the ialon or heel; the ovoloox quartei-round; 
xhejUinlh; thef«/rogo/; the rfew/ic/e; and the coee/Zo. 

Munmons. The upright po.>ts that divide the lights in 
a window-frame. 

\ 

Naked OF A wall. The surface or plain from which 
the mouldings and other projections arise. 

Nave. The middle part or Inxly of a church, distinct 
from the aisles or wrings. 

Newel-post. The upright post in a winding stair¬ 
case, round w hich tiie steps are set. 

Niches. Hollows or cavities in walls, in which statues 
are sometimes placed. 

Nosings. I'he edges or front parts of steps; part of the 
sides of marine chimney-pieces ; also, pieces put on 
at the enda or fropt of any thing.. 

O. 

Obelisk. A quadrangular pyramid, generally erec^d 
in some public place, to serve as a monument of some 
memorable action, or event, &c. 

Ogee or o g. A sort of moulding, consisting of a rouiul 
^nd a hollow, something resembling an S. 

Openings. The breaks or apertures that are left in 
the walls of buildings, for the doors, windows, Hic. 

Orders. The different forms and profiorttons of co¬ 
lumns, &c. There are commonly reckfknetl 6\e 
orders; viz. the Tuscan, the Doric, the ionic, the 
Corinthian, and the Composite. 

1 he Tuican is the most simple of the five orders; hav- 
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inp; neither triglyphs, dentils, nor modillions. It is 
sotnetimea called tne Rustic Order; being very strong 
• and masaive. The height of the Tuscan column i'> 
seven diameters ; and the height of the entablement 
one-foiirth of the column's hei/^t. ' 

I'he Doric order seems the most natural, and best pro¬ 
portioned of all the orders. The frieze is adotHed 
with triglyphs, drops, and metopes; and the height 
of the column is eight diameters ; and that of the 
entablement one-fourth of the column’s height. 

The /onic, or third order, is a kind of mean between the 
strong ahd delicate orders. The height af the co« 
lumn is nine diameters ; and that of the entableOlent 
one-fifth of the column's hei<;hL The capital rs or- 
namented with volutes; and the comtoe with dent'- 
cles. The shall of this column is generally fluted. 

The Corinthian order is the noblest, richest, and 
delicate of all the orders. The capital of tliis column 
is adorned with two rows of acanthus leaves; and 
the entablement with modillions, and aometimes 
with both modillions and dentila. 

The height of the column is ten diameters; and that 
of Uie entablement one-fitlh of the column’s height. 
The Compotite or fifth order, is so called, because it is 
formed out of tim other orders. It borrows a quar¬ 
ter-round fronrthe Tuscan and l^ric; a row of 
leaves from thevCoriiithian; and volutes from the ^ 
Ionic. Its cornice has simple modillions or dentils. 
The height of the column and entablement is the 
#ame as that of the Connthian order. 

The Doric, Ionic, and Corinthian orders were invented 
by the Greeks; and the Tuscan and Compoahe by 
the Romans. • , 

Those who wish to make themselves acquainted w^ 
the method of drawing and working the five orders, 
are referred to Nicholson's Student's Instructor* 

Ohlo. a fillet under the ovolo, or quarter-round* 
OuNAiiBtdrs. All the sculpture or curved wwk with 
whidi a piece of erdiitecture is enriched. 

OvoLo. A round moulding, whose profile ac sweep is 

o o S 
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al)Out one-fourth of a circle. It is commonly en¬ 
riched with figures resembling eggs and anchors, or 
arrow-heads placed alternately. 


P. 

Panel. A square or rectangular piece of aainscoUiiig, 
sometimes framed or grooveii in between thicker 
pieces ; as in doors, window-shutters, &c. Also the 
face of a hewn stone. 

Pantry. A room in which victuals are kept. 

Parapet. A wall breast high, serving either as a rest for 
thearm,9ran inclosure about a key, bridge,terrace, Ac. 

Parlour. A lower room designed for the entertain- 
nient of company. 

Pahtiiion. That which divides one apartment from 
another. 

Passage. An entry or narrow place, serving for a 
thorough-fare into other rooms, &c. 

Pavement. Stones or bricks laid upon the ground, in 
order to make the passage easy. 

Pedesial. The lower member of a column, or that 
upon which it stinds. The base of a statue. 

Pediment. Ad ornament or crowning, which Bnislies 
the front of a budding; and servers as a decoration 
over doors, windows, niches, &c. It is generally 
of a trianguW shape; but sometimes fbrms the arch 
of a circle. The ridges of house^ first gave Archi¬ 
tects the idea of tins noble part 

Perquettino. a floor composed of divers small 
figures, as triangles, squares, rhcMiibuses, &c. 

Perron. A flight of steps leading to the front doof of 
a great house, when the floor of the lower story is 
raised a little above the groqnd. 

Persian Order. That which has figures of Persian • 
%laves, instead of columns, to support the entablement. 

Piaz;;a. A portico. 

Pier. The column which supports the arch of a bridge. 
The space lietween two windows in a room. 

Pilaster. A square column, sometimes insulated, but 
bttener aet within a wall; and only shewing a fourth 
or a fifth part of its thickness. Pilasters frequently 
have bases and capitals the same as columns. 
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Pile. A strong piece olf wood driven into tlie ground^ 
to make a good foundation. 

Pillar. A round, square or pentagonal column. 

*}*iNNACL£. A turret or elevation above the rest of the 
building. A high spiring top. 

Pitch. The elevation of a roof. See page 222, note 4>. 

Plaster. A composition made of lime, sand, hair, and 
water, with which walls, ceilings, &c. are overlaid. 

Plastic. The art of forming figures or ornaments in 
plaster. 

Plat-banr. Any flat, square moulding, having less 
projection than height. , 

Platford. The ceiling of a chamber, or other room ; 
the soffit 

Platform. The ichnography or ground-plot of a 
house. The roof or covering of a building that i» « 
flat at the top. Any horizontal plane. 

Plinth. A flat square member under the mouldings of 
the bases of columns, pedestals, &c. A square pro¬ 
jection near the bottom of a wall. 

Pole. A long slender piece of timber. 

Polished-WORK. Any stone-work that is made smooth, 

. by scouring or rubbing it. In some places it is 
called cleansed-work. 

Porch. A roof supported with pillars before a door. 
An entrance yk portico; a covere^ walk. 

Portails. The decorations of a dront-gate ; or in th& 
front of a church, &c. ' 

Portal. A gate ; an entrance; the arch under which 
a gate or door 0)>ens. 

J^ORTico. A kind of* gallery, raised upon arches, 
where people walk under shelter. It has sometimes 
a suffit or ceiling, Jiut is more commonly vaulted. 
Also, a roof, gallery, or othei' projection bef'ore a 
door, in the front of a hall, church, &c. suppdi'ted 
by columns detached from the building. 

Post, a piece of timbo’ placed in a perpendicadar 
direcfon. 

Prick ROST. A post placetl between two prindpal posts. 

Principal. Capital; essential; chief; of the. first nite. 
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Profile. The figure or draught of a building, &c. in 
which are expresaed the aeveral heighta, breadths, 
and thicknesses, such as they would appear if tli^ 
building were cut perpendicularly firom the top of 
the roof to the foundation; hence it is frequently 
called the section. 

This word is used to denote the outline of any 
member of a building ; as that of the base, a cor¬ 
nice, &c. It also denotes the pro«pect of a building, 
or any piece of architecture, view^ sideways. 

Project. All mouldings, &c. are said to project, when 
they jut out, or are heiond the adjacent sdHace. 

PRofEcTt'RE. The prominency or embossment which 
mouldings and other memliers have beyond a oh 
lumn, the naked of a wall, &c. 

‘Proportion. The justness of the memliers in each part 
of a budding, and the relation they bear to the whole. 

PuLViNATA. A frieze swelling or bulging out like a 
pillow. 

Plnchin. a short piece of timber so placed as to liear 
some considerable weight. 

PuRLiNos. Those pieces of timber that lie in a horizon¬ 
tal position ; and support the inferior rafters. I'hey 
are sometimes called side-pieces or side-wavers. 

Putlogs. Pieces of timber used by Masons and Brick¬ 
layers in makiitt scaffolds. They aW laid at right- 
angles to the wall of the building^with their ends 
in the scafibld-holes and upon the ledgers, by which 
means they are supported. 

Q. 

Quadrant. The fourth part of a circle. 

Quarters. Those slight upright pieces of timber, 
placed between jhe punchiRs and posts, against 
^hich the weather-boarding and laths are nailed, in * 
making partitions. 

Quarteh-round. Any moulding whose contour is 
one-fourth of a circle, or nearly so. ^ 

Quirk. A piece taken off the comer of a gyoahd>plot, 
to make a court-yard. 

Quoins. See Coins. 
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R. 

Rafters. Those pieces of timber which extend from 
the ridge to the eaves of a roof. The feet of the 

* principal raAers are always framed into the tie- 
beam. 

Rails. The horizontal pieces of timber between the 
panels of wainscouing. A number of cross beams 
supported by upright posts. 

Kan'OE. a grate or fire-place. Also, when work runs 
straight, without breaking into angles, it is said to 
1 ange. 

Reoula. 6ee orlo. ^ 

Return. The continuation of a moulding, &c. eRer 
having turned a corner. The side that reclines from 
the front of any straight work. 

RinoE. The top of a rcKif, where the ends of the raf-* 
ters meet each otliei*. 

Ridue-stonks. The stones which cover the top of a roof. 

Riser. A board placed edge-ways to support the up- 
|ier part of a step calieil the tread. The perpen¬ 
dicular face of a step. 

KisiNo-piEChs. Pieces of timber laid under the ends of 
tie-beams, girders, Ac. 

Roof. The covering of a house ; but particularly the 
timber-work. 

Rose. An ornamAt cut in imitation ^f a rose. It is 
used in frieze^, abacuses, cor\|ices, the ceiling of 
churches, Ac. and sometimes it is made between the 
moilillions, in the Corinthian and Composite orders. 

Rustic. A manner of building quite rude, rather in 
imitation of nature, than according to the rules of art. 

Rustic-work. Any stone-work, the face of which is 
hacked or picked lyto holes, with the point of a 
hammer, Ac. 

S. 

Saloon. A lofty, spacious hail, the side-walls of which 
are connected to a flat roof or ceiling, in the middle, 
by arcfes on each side. See page 238. 

Sand. Small particles of stone nut conjoined. Sand is 
one of the principal ingredients in making mortar. 
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Scaffold. A temporary gallery or stage, raisetl by 
the aide of a building, for the workmen to atand 
upon. 

Scaffold-holes. Holes left in the sides of a building, 
for the end of the putlogs. 

Scantling. The breadth and thickness of a p>ci*e of 
timber. 

Scotia. A concave memlier. whose contour is the arc 
of a semicircle, or nearly it is commonly placetl 
in the base of a column, between the torus and the 
astragal. 

Scribe. To fit one iirecular piece of fit another, 
by marking them with compa'.se*, Arc, Also the 
mark mmie upon a piece of timber with any pointe<I 
inarunient. 

• ScRiBt-iuoN. An in‘«lrument with which tinil*er i** 
marked. 

•Scroll. .See volute. 

ScULPiuRE. The art of carving wocxl, stone, Ac. into 
images and other ornaments. 

Section. See profile. 

Semuthcle. a half-round ; half of a circle. 

Sewkk. a passage for water to run ihrotigh. 

Sill. The Ixittom part of a window-fiame. 

.Shaft. The trunk or hodv of a column. See /usf. 

Shaky or «>HAi^N. Such ctuff an ^ cracked by the 
heat of the .••un, Sg:, is cilled shukj^ or shaken suifi. 

Shingles. Thin piece» ot umber used to cover houses, 
instead of tiies or slater. 

Shuuldek. The hutments of n tenon. A prominence ; 
a support. , 

Skihtino-boahds. I'he narrow boards fitted round the 
under-sitle of wainscouing, next the floor. 

Slabs. The sappy planks cut off the outaides of timber. 
Also the fooi-paee to u fire-place is called a slab. 

Slaies. Thin stones with which houses are covereil. 
They are chiefly of two kinds, blue and gWy* 

Slaiino. The coveting ot a house with slated 

Sleeper. The oblique rafter that lies in the gutter of 
a rooil 
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Sluile. a water>gate: aflood.gate; a vent f<n’water. 

Soffit. In great edifices, it signiflea the ceiling or 
wainscot of any apartment, lormed by cross beams 
or flying cornices, and iiaving the square panels of 
its compartments enriched with sculpture, paint- 
ing, gilding, &c. In common buildings, it denotes 
the board at the top of a window-opening, opposite 
to the window-lxmrd. 

SoLR. The stone upon which window-jambs are placed. 
The bottom part of any thing. 

Span. The chord line of an vch, or the direct distance 
betweefi its extremitieii. It is particularly applied 
to bridges and other buildings with arched roofs, to 
denote the distance that the feet of the arches are 
from each other. 

Spam A small beam of timber. The inferior rafters 
are sometimes called spars. 

.Si'AiRs or Stair-case. The passage by which we as¬ 
cend and descend from one story of a house to 
another. It generally consists of steps, landing- 
places, and a balustrade. 

Stai l'Ls. Embossed figures or images, either of wood, 
Mone, or metal, repre<«nting some person distinguish¬ 
ed by hifi birth, merits, or achievements, &c. They 
serve, to perpetiute the memory of the person they 
represent. ^ 

I I1.E8. 'J'he upright pieces that ex^nd from the bottom 
to the top in wainscot. A set of steps or rails to pass 
trom one inclosure to another, is also call^ a 
^tile. 

.SroNE. A hard substance generated in the earth ; and 
much used in building. See page 219. 

Stove. A hot-house for preserving ^exotic plants. A 

* dose place in which Are is made. 

.Strike. To form by a sweep.— as " to strike a drcle." 
I'o put m motion ; to stamp; to impress. 

Strings, ^neces of timber which support the steps of 
woodeniistairs. - 

Strut. A piece of timber flramed into the k^-poft 
and principal r^ers. See,6race. 
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Stuff. A general term for all kinds of timlier upon 
which Joiners work. 

Summer-tree. A large piece of timber, in the iiitenr- 
nal part of a building, having a row of mortise-holes 
on each side, into which the ends of the girders are 
framed. 

Brest-summers are laid adjoining tlie walls of a build¬ 
ing, and coii'^quently have moriise-holes only on 
one side. See Brest-summer. 

.Sweep. The compass of any continued motion. The 
direction of motion in Ampassing any thigg. 

.SyseYLE. *That manner of placing columns, so that 
the space between them consists of two diameters. 


Tabling. Flat stones laid upon the gable-ends of a 
house, from the eaves to the ridge, to keep the 
slates fast. 

Talon. A moulding consisting of square fillets, which 
sometimes terminates the ornaments of Joiner's 
Work. A heel. 

Tassels. PiecA of timber that lie under the ends of 
mantle-trees, beams, &c. 

Tenon. That part of a piece of timber which is put 
into a mortisethole. ^ 

Terrace. An opeiwwalk or gallery; a flat roof of a 
^ house; also a kind of strong mortar, chiefly used m 
making basins, cisterns, wells, and other reservoirs 
for water. 

Thorouoh-liohtbo. Having windows at both siJes, 
or both ends. 

Ihreshulo. The.stone or step under a door, upon 
I w*^ h the door-posts are placed. The bottom part • 
of ioor-frarae. 

Tie-beam. The beam into whi^ the feet qf the prin¬ 
cipal rafters are framed. ' \ 

Tiles. Thin plates of burnt clay, used ii covering 
houses. 

Timber. All kinds of wood used by Carpenters, Join- 

* Turners, Ac. Ac. * For a description of Timber 
Trees, see page 197. 
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Toolcd-work. Impliet tlie manner of finishing; hence • 
any stone struck with parallel strokes, by either a 
broad or narrow chisel, is so called. 

iThe door*posts, window.jamlM, chimney.jambs, &c. 
of common buildings, are always tooM; but those 
of elennt buildings are most commonly polished. 

In buildings of mediocrity, the door-^ts, window- 
jambs, &C. are frequently tooled; and the chimney- 
jambs, coves, slabs, &c. polished. See polished- 
work. 

ToP'Rail. The upper part of a window-frame. 

Torus. i\ large round moulding in the base of a co- , 
lumn, l^ween the plinth and the list * , 

Transom. A piece that is framed across a double¬ 
light window. 

Traverse. To plane a board, &c. across the grain. 

Tread. The upper or horizontal part of a step. 

Triolyph. a member of the Doric frieze, placed be¬ 
tween the metopes. 

TRIM. W hen workmen fit a piece of timber, stone, &c. 
into some other work, they say, tliey trim in a 
piece. 

Trimmers. Pieces of timber framed into the binding- 
joists, against well-holes, and chimney-ways. 

Trunk. The shaft or a fust of a column. The body 
of a tree. « 

Truss. That pan of a roof which su^lports the purlins 
and inferior riflers. It genially consists of th^ 
tie-beam, principal rafters, king-posts, braces, an^ 
punchins. See page 2S6. 

IkiSK. A bevil shoulder, made to strengthen the tenon 
of a joist, where it is let into th^ girder. 

V. 

Valleys. The gutter! over the eleepers, in the roof 
of a building. • 

Vault. A cellar; a cave; a cavern; a continued arch. 
See pa|p 238. « 

VestibuIL a large, open space before the door, or at 
the entry of a house. A j^rch. 

Volute. A kind of scroll, wreadi, or Bfund oonleri 
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tion, used in the Ionic and Composite capitals, of 
which it is the chief onuunmt. 

It is supposed, by some, to represent the bark of trees, 
twisted into spiral bines; and by others, the head^ 
dresses of virgins in their long hair. 

The volute is also used in the Corinthian capital; and 
as it is an ornament that contributes very greatly to 
the beauty of columns. Architects have invented 
various ways of delineating it. 

Consoles, modillions, and other ornaments, have like¬ 
wise their volutes. 

Urn or Vase. A vessel with a mouth narrpwer than 
th/e body; and serving as an ornament or crowning 
over balustrades, chimney-pieces, columns, pyramids, 
funeral monuments, the tops of buildings, &c. 

, It is also considered as an attribute to rivers, fountains, 
cascades, jets, &c. 



^^'ainscot or Wainscottino. The inner woodenc over- 
ing of a wall. It commonly consists of paneb, 
stiles, rails, and a cornice. 

Water-roar i>. A board nailed over the liottom of an 
outer-door, to**carry off the water. 

Water-spout. A trough place<l immediately under 
the eaves of a house, to receive tl^e water that falU 
upon the roof." It always ha.s a communuiRtinn with 
the water-trunk, lA conductor. ' 

^ater-table. A kind of ledge left in a stone or 
brick wall, about 18 or 90 inches from the ground, 
at whtdi place the wall is decreased in thickness. • 
Wateh-trune. a pipe by which water is conveyed 
from the top or eaves of a building. It is some¬ 
times called a conductor. ” 

Wtather-boardino. The boards nailed against the 
quarters, in making timber partitions. 

Well-hole. The space left in %floor tor a oair-case. 
Wreath. An omament resemldiog brancMi, leaves, 
fruits, and dowers, interwoven and entinned one 
Into another. It is frequently called a garland. 
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The figures refer to the pages which contain the answers ; and 
iiagrams must he drawn by tlie pupil, «hen the questions cannot 
K? properly explained without them. 


PART I. 

GEOMETRICAL DEFINITIONS. 

Page. 

VVhat 19 Geometry ?—What is a point,—a line? 
—How many kinds of lines are tltere ?—What 
is a right or straight line?—What is a curved 
kne?... ... ... .4. ... 1 

What are parallel lines?—What is a superficies?— 

Can a superficies he contained within one line ? 
—What is a solid ?—What is an angle ? ... 2 

How many kinds ^ angles are there ?—What is 
a right angle?—What is an acuteanglt?—What 
is the complement of an angle ?A-What is an 
obtU'^e angle?—What is the supplement of an ‘ 
angle?—What is a triangle ? ... ... 3 

Wl^t is an equilateral triangle,—an isosceles tri¬ 
angle,—a scalene triangle,—a right-angled 
triangle,—an acute-angled triangle ? ... 4 

What is an obtuse-angled^riangle ?—Which is the 
‘ Iwse, and which the perpendicular, of any 
figure?—What U a figure of four sides de¬ 
nominate?—What is a parallelogram,—a 
square,-^ rectangle?—What is a rhombus? 6 
What isa rnomboid or rhomlwides,—a trapezium, 

—a diagonal,—« trapezoid ? ... ... 

By what names are plane figyres of more ^lau 
four sides generally called ?—Name the poly¬ 
gons? ... ... ... 0 

• 0 n O 
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What is a regular pol^rgon,—an irregular poly¬ 
gon? ••• ••• 

What is a circle,—^the diameter,—the radius, 
and the arc of a circle ? ... 

What is a chord ,~a segment,—« semicircle,— 
a quadrant,—a sector? ... 

How is the circumference of every circle sup¬ 
posed to be divided ? ... ... ... 

How many degrees does the arc of a quadrant 
contain? ... ... ... ^ ... 

Whet is an ellipse ? ... ... ... 

What are the names of the longest and shortest 
diameters that can be drawn within an ellipse ? 

PART I. 

GEOMETRICAL PROBLEMS, 


% 

f (PA&T I.) 
Page. 


draw a right line, and shew the manner of 
bisecting it ... ... ... ... H 

Make an angle, and shew the manner of bisect¬ 
ing it... ... ... ... ... f) 

How do you draw one line parallel to another, so 
as to pass through a g:iven point? ... ... !) 

Shew the method of drawing one line parallel to 
another, at a given distance ... ... 10 

How do you erict a perpendicular, K'om a given 
point, near the mCddle of a given <ine? ... 10 

Mdow do jou proceed when the point is near the 
P. end of the given line ? ... ... ... 11 

How do you let fall a iierpendicular, from a point , 
nearly opposite to tne middle of a given line ? 11 

Uow do you proceed wlien the point is nearly 
opposite to the end of the line ? ... ... IS 

How do you .hnd the centre of a given circle?... IS 
Shew the method of cunstructing a triangle, when 
tlie three sides are given.... . ... % ••• 1^ 

ifow do you construct a triangle, when thwiase 
and perpendicular are given ? •ae ••• IS 

Shew the manner of desmbing a square, when 
the aide is given . ^ ... ... ..> 14 

* Hov do you make a reiBangle, when the length 
i ; and breadth are given ? ••• ••V «■■ 14 
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Page. 

How do you make a regular rhombus^ when its 
• side is given? ... ... ... ... l.'i 

How do you construct an irregular rliombus, 
when Its bide and perpendicular height are 
given? ... ... ... .. 15 

S!>ew the method of constructing a regular rhom- 
iNiid, when its sides arc given ... ... K) 

How do you construct an irregular rhomboid, 

when its base and perpendicular are given? ... lb 
Shew theanethod of constructing an ellipse, when 
the transverse and conjugate diameters are • 
given .. ... ... ... ... 17 

Flovi' {]o you make a regular pentagon, upon a 
given hue? ... ... ... 

Shew the manner of describing a regular hexa- 

g<in, u|K)n a given line .. .. ... 18 

How do yon construct a regular ocuigon, upon 

.1 given line? ... ... ... - ... 1{> 

Shew’ the method of inscribing a circle in a given 
triangle ... ... ... ... ly 

How do you circumscribe a circle abowt a given 
triangle? ... ... ... ... 20 

How do you make a triangle equal to a given 

trajiezium ? . ... ... 20 

hhew the niethot^of making a n^t angle by the 
line of chords on the plane scale ... .. 2 

Describe tiie nieiliod of m.iking an aeute angle 2 
How do you make an obtuse angle? ... ... 21 

Ffow do you hud the number of degrees contain¬ 
ed 111 any angle? ... ... ... 22 

How tio you make a^regular polygon of any 
. number of .sides, upon a given line ? ... ^22 

.Shew the method of iiisciiiung a polygon of any 

number of bides ill a given circle ... ... 23 

How'do wu Hnd a mean piopoitional between 
two gil?n lines? ... ... ... 24 

How ilo you raise a perpendicular by a scale 
of^ual parts? •»« ••• 24 

It the chord line and versed %ine of any arch be' ’ 

ep3 
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QUESTIONS 


('•A«T II.) 


given, bow do you find the radiua that will 
strike the arch ? ... ... ... S5r 

PART I. 

GEOMETRICAL THEOREMS. 

Draw two right lines to intersect each other; 
and shew which of the angles, made by the 
intersection, are equal ... ... ... 'id 

What side of a triangle is opposite to the great¬ 
est angle? ... ... ... ... 

When a right line intersects two parallel right 
lines, which of the angles made by the inter- 
i^pction, are equal ? ... ... ... iii) 

i)raw H diagrann, and repeat the fourth theorem lit 

Draw a diagram, and repeat the fifth theorem... !i7 

Draw a figure, and repeat the sixth theorem ... ys 
What is expressed in the seventh theoieni ? ... ys 

What does the eighth theorem express.^ ... ys 

Repeat the ninth theorem ... ... ... yq 

Draw a diagram, and repeat the tenth theorem yp 
W'liat is expressod in the eleventh theorem ? ... yf) 
Draw a diagram, and repeat the twelftli theorem .tO 
Draw a figure, and repeat the tliirteenth theorem .so 
What property ss contained in therfourteentli 
theorem.^ «a • * •« t 

^Draw a diagram, and repeat the fiAeenth theorem 1 
Repeat the sixteentli theorem ... ... .'il 

V\ hat are the properties contained in the seven¬ 
teenth theor«n ? ... ... ... .^1 

Repeat tlie eighteentli theorem ... ... :i l 

W hat properties are contained,in the nineteentli 
|heorein ? ... ... ... ... .iy 

Rejieat the twentieth theorem ... ... .‘ly 


PART II. 

MENSURATION OF SUPERFICIES 

p 

What is the area of a figure ? ... .... .14 

In whirt are the dimenicons of %uret taken; 

* end bow are thdr amt estimated } ... J4 
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EXAMINATION. 
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Pa«e. 

Repeat the table of lineal measure 
itepeat the table of square measure 
How do you find the area of a square } ... S 6 

When the area of a square is given, how do you 
find its side? ... ... ... ... 36 

How do you find the area of a rectangle ? ... 37 

When the area of a rectangle and one of its sides 
are given, how do you find the other side ? ... 37 

How do you determine the area of a rhombus or 
rhomlmjldes ? ... ... ... ... 39 , 

1 f the area of a rhombus or rhomlwides, and one , 
of its dimensions be given, how do you find 
the other dimension ... ... ... 39 

When the base and perpendicular of a triangle 

are given, how do you find the area ? ... 4^^ 

If the area of a triangle and one of its dimensions 
be given, how do} ou find the other dimension? 41 
How do you find the area of a tnangle, when 
tlie three sides only are given ? ... ... 4i? 

Repeat the rule for performing multiplication 
by logarithms ... ... ... ... 43 

How do you |>erform division by Jogffi-ithras ?... 43 

How is the rule of three performed by logarithms? 4.‘i 
Repeat the rule for involution, or raising powers, 

by logaiithmsv... ... ♦.. ... 43 

How IS evolutiod, or the extraction of roots, per- j 
formed by logaritlinib ? ... ... ... w 

When the two legs of a right-angled triangle are 
• given, how do you find the hypothenuse ... 41 

Wlien the hypothenuse and one of the legs are 
given, how do you find the other leg? ... 4 ^ 

How do you find the tfrea of a trapezium ^ ... 4 f) 

How may the area of a trapezium be found, • 
when It can be inscribed in a circle ? ... 4 () 

How do fbu hnd the area of a tra[)ezoid ? ... 4 H 

How do |ou find the area of an irregular poly'gon ? 49 

If the side of a regular j^lygun be given, how 
do you find the radius of its iascril^ or cir- 
cilfnscribing circle ? y. ... ... 51 

' How do you find the area of a regular polygon ? se 



ff 


440* QUKSTIOKS FOE II*.) 
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Page- 

How «lo you find the area of a regular polygon, 
when the side only is given ? ... ... li\ 

He|)eat the first rule for finding the circumfer. 
ence of a circle from the diameter, or the 
diameter from the circumference.—Kejieat the 
second rule.—Kefieat the third rule ... 5() 

What i» tlte first rule fur finding the length of 
anv arc of a circle ? ... ... ... 58 

Repeat the second rule ... ... ... 59 

Re(>eat the third rule ... ... ... fiO 

Ho\i do voti find the area of a circle? ... 6 l 

How do you find the area of a sector or circle? t>:^ 
Re|)eat tlie first rule fur finding the area of the 
*ie<»ipent of a circle ... .. .. fit 

'Repeal the second rule.—Repeal the third rule fifi 
Explain the rule for finding the area of a circu- 
l.ir zone ... ... ... ... fi 7 

How do you find the area of a circular ring ? ... h9 

How do you find the area of a lune? ... 70 

How do you find the area of an ellipse? ... 71 

How do you find the area of an elliptical ring? 71 
Repeat the rule fo. finding the area of an elli|>- 
tical segment ... ... ... ... 72 

Explain the rule for finding the area of any ciirvi- 
lineal figure, by-means of eqnidi^tam ordinates 7 d 

'RART m. • 

/../.v/j-.s i '/ii r nxa. 

With w'hat is land commonly measured? ... 

What length is a chain, and a link f ... ... 81 

What is an acre of land ? ... ... ... 8 ! 

In what IS tlie measurement ot land generally 

^giveii? ... ... ... ... 81 ' 

What IS a statute pole or perch ? ... ... hi 

Which is the best method of keeping the fyld- 

iHKik ? ... .. ... ^... 82 

How do you measure a fiehl^f three aides? ... 8.5 

How do you measure a fiel^if lour sides? ... 9 I 

How must you proceed, when neither of the V 
, diagonals can be measurld, in consequence uf 
cditlructiuns ? ... ... ... ... pi 

H 0 ii|||^uld you measure a trapezium, when two ' 
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examination. 


perpendlculOT cannot be uken upon either 
STfol* :„r..yorVWtinie. mcaanr. 

In^CnL .io you p.:;^ >" 

the area of a field «hose sides are crooked, oy 

the methods called “ . four 

How do you measure a field of mor 

How do yon meaVire an i.regnlar ni^row pie« 

Ho”w'l^ld paring and reiiping ' ’ 

hZ d^ IZ " ^dtrTveTa, or canals ^... 
KaTIain ffmelhod of finding the breadth of , 

„ri"srSfe disunee of"^ inacc- 

):.'iJ^m"tif.neth;;i of nte^nring line upon 

which there is an impediment 
How do you erect a perpendicular m the he . 

by the chain only ••• land 

How do you part any proposed y one of 

from a r tingle, by a line parallel to one 

its sides!* •••■ a tra- 

Lxplain the method of pjirting l^n 
pexium. or any irregular polygon ... 

Ilow do you divide a trapezium, ® J % 
Inr nolvcon among any number of persons, 
fieir thf rldcs fo? r/duc,ng ,Utu«-n.c.snr. 

to customary ; and vice i)ersa ^ "'„ctates or 
Explain the first methpd of surveying estates or 

lordships ... - 

Explain the second method... 

Explain t>e 
in,file " 
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91 
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96 

99 

103 

105 

106 

lOS 


112 


ns 

112 


113 
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fourth method ... 

part IV.* SECTION 1. 
mensuration of SOLfDS. 
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119 

ISO 

122 

•l25 

186 

127 


definitions. 


W^at is a solid ? . 


• • 
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138 
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What is the measurement of a solid called ? ... 1S8 

By what are the contents of solids estimated P ... 138’ 

What is a cube,—a parallelopipedon ? ... 138 

What is a prism?... ... ... ... 139 

What different names have prisms ? ... ... 139 

What is a cylinder,—a pyramid? ... ... 139 

What is a cone,—the fru'itum of a pyramid or 
cone,—a wedge,—a prismoid,—a sphere or 
globe? ... ... ... ... 140 

What is the segment of a sphere,—the zone of 
a sphere,—a circular spindle,—a cylindrical 
ring,—a regular body ? ... ... ... 141 

How many regular iKxJies are there ; and what 

are their names ? ... ... ... 141 

PROBLEMS. 

How do you find the gohdth/ of a cube,—its 

f ... ... ... -.. 144 

When the solidity of a cube is given, bow tio 
you 6nd its side ? ... ... ... 144 

How do you hnti the sJidily of a parallelope- 
don,— \x& surface • ... ... ... 145 

How do you find the solidity of a prism,—its 
surfaced ... ... ..f ... 147 

l’>v what rule do you determine the, ro/id/Zy of 
a cylinder,— ’it'* su/yhcc'i* ... ... ... 149 

is the rule tor finding the sulidi/y of a 
pyramid,— it&sur/ace'^ ... ... ... 150 

Repeat the general I ule for finding the solidity 
ot the frustuin of a‘pyramid ... ... ]51 

Repeat the sectnul rule ... ... ... ISti 

hat is the rule for finding the surface of the 
frustum of a pyr.imul ? ... ... ... 152 

Hefieat the rule tor finding the wlidily of a cone, 

— Mf, stir luce? ... ... ... 153 

Repeat ttie Hr’.t rule for finding the solidity of 
the frustum of a cone ...* ... ... ^155 

He[)eat the second rule ... ... ... '?55 

How do you find the surface of the frustum of 
% Cone ? ... ... ... 155 
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How may the sdidily of a cuneus or wedge be 
found,—it8j«r/ace? 

^hat is the rule for finding the solidity of a pris* 
moid,—^its jru/^ace ? 

Jlepeat the rule for finding the solidity of a 
sphere or globe 

What is the rule for finding the convex surface 
of a globe P •*. ... 

Kepeat the first rule for finding the solidity of 
the segment of a globe 
Repeat the second rule 
flow do you find the surface of the segment of 
a sphere ? ... ... ... 

What is the rule for finding the solidity of the 
frustum or zone of a sphere 
How do you find the convex surface of a zone 
of a spliere .J* 

Explain the rule for finrling the Aolidtly of a 
circular spindle,—its.vMr/ace? 

How do you find the sohdity of the middle 
frustum of a circular spindle? 

What is the rule for finding the sojf^ily of a 
cylindrical ring,— M'i surface? ^7. 

What IS the rule for finding the solidity or super¬ 
ficies of any re^ilar body ? 

Repeat the first rule for finding the solidity of 
an irregular solul * 

Repeat the second rule 
Re|M'Ht the third rule 
Rape at the fourth rule 

How do you find the solidity of a body from its 
weight? ... 

How do you find the w1;ight of a Dbdy from its 
sohdity ? 
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157 

158 
160 
KiO 

I6l 

161 
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161 

163w< 

162 
163 

165 

166 

167 

17 ^ 

17jr 

170 

170 

172 
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/ PART IV. SECTION II. 


THE USE QF THE SLIDING RULE. 

How do you perform multiplication by the 
slidfbg rule,—Division ? ..« 

How do you square any number by the sliding 
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M 

Pag*. 

rule,*-extract the square root,—find a mean 
proportional between two numbers ? ... 

How do you peifotni the rule of three by the > 
sliding rule P ••a * ... 179 

How do you find the area of a rectangle^ or 
rhomboides by the sliding rule,—of a trian¬ 
gle,—and of a trapesium ? ... ... 179 

What is the rule for finding the area of a regular 
polygon, by the sliding rule ? ... ... 180 

How do you find the diameter and circumfer¬ 
ence of a circle, the one from the other ? ... 180 

H 0 C 7 do yW find the area of a circle ? ... 180 

What is the rule for foding the solidity of a cube 
by the sliding rule,—of a parallelopipedon,— 

, nf a prism or cylinder,—^ a cone or pyramid ? 180 


PART IV. SECTION III. 


TIMBER MEASURE. 

How do you find the superficial cmitent of a 
board or plank ? aea «•% ••• 

How do you Qnd the acdidity of squared or 

fimr-sided timm . ••a ••• 

Repeat the first rule for finding the solidity of 
round or unscmared timber 
What is the proportion by the sliding rule ? 

WRepeat the second rfile lor round timber 
^hat is the proportion by the sliding rule ? 
la the first rule correct fur round timber ? 

Does the second rule give the true content of 
round timber ? •** •** 

Describe the method of measuring and valuing 
ending timber * 
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188 


If more qocstiom b* thought neoeamiy, they mji b* easily 

supplied from the Table of Coateots, by the Tutor. 
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Recently jnAlished, 

’(HE FOLLOWING HIGHLY APPROVED BOOK9, 

% 

VraiTTLN BY THE AOTHOE OF THIS WOBK. 

1. A KEY to the PRACTICAL MENSURATIOtN; coataiw^ 
ing SoluUoni to all the Queations which aiw not mm m m td in that 
Work.; with References to the Problems, Rules, and Nmes, Iff 
which the Solutions are obtained. The Sixth Editloi), in one 
volume, ISmo, pnoe 5i. bound. 

i. A Complete TREATISE on PRACTICAL LAND^DR. 
VEYING, irsSeven Parts; designed chiefiy for the JJge of Sdsoola 
and Private Students. The whole explained and in 

such a manner, as will, the Author hopes, render ample Assistnoe, 
both in Theory and Practice, to Teachers occupied in rftfMminsting 
the Knowledge of this ubeful Branch of Gecnnetry; or to those 
Persons who desire to become their own Instructers. The Sixtl^ 
Edition, greatly enlarged by numerous additions and improve* 
ments, and illustrated by two hundred and fifty Practical Exam* 
pies, one hundred and sixty Wood Cuts, twelve Copper-plates, and 
an Engraven Field-Book of sixteen pages, moiie handsome vo* 
lumc, fivo, price l?r. in boards. 

3. AN INTRODUCTION to ENGLISH PARSING, adapted 
to Murray's Grammar and Exercises, and intended for the Uiie 
flchools and Private Learners. The Sixth^Ution, greatly im¬ 
proved by the addition of 250 Examples fs^^acticej 18 ido» price 
'U. 6iL bound. 

Also, written by A. ^esbxt, and W. LittlC, Officer of Exc&: 

1. A TREATISE m PRACTICAL GAUGING, •• 
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Bn(^n and Ireland ; and adapted not only for the Uae of^eboola, 
but also for Officers of the Excise and Customs, and pardailaily 
serviceable to Victuallers, Maltsters, DistUlen, Soap>iiialnrB, 
Starch'inakers, GIas8.inakers, dtc. A New Edition, careftiily 
Wvised, and adapted to the Nbw Imperial Meanire, with a 
**01 useful Rules, Observations, and Practical Example,, in mM 
volume, 12mo, with 90 Wood Cuts, price 5t. bound. 

i. A KEY/lo the PRACTICAL GAUGING ; caitalning&lu* 
tions to all the Questions, which are not sdved In that Work; 
Rules fw reducing Sfmts; Tables of Duties, Snwbaclu, Ae. 
and many other useftil particulars, in one volume, 18mo, priM 4a. 
, bound.^ 

Printed by and fiir WiLSOir and Sols, York ; and ftir LeiraiUN 
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NESBirS PRACTICAL ARITHMETIC. 

IiHle/jf PuhU$h 0 dj in one volume, 19mo, 2n4 edit. So. bound. 

TEBATI9S ON PBACTICAL ARITHMETIC}** conulnlnff all ttn 
lattat ImpmesKnU in the Scleiicef and alao the miTat conclae and general 
Methods of Mhlog Coaiaiercial Calcutations* now tinivcrsatty adopted by 
AfM<|f Raiiatfas j bot par^cularly In the Rules of Multiplicaiioha Divition, 
Redttcilont Proportton* Practice, Tare and Trrt,91mplc IntercMa, Aemnnu 
Coitent, CommltsloD, Brokerage, Insnrance. Discount, Equation of Pay- 
menta, Compoond Intcrcac, ProAt and Lom, Bancr, Single and Double FtU 
loarahlp, and Bankruptcies. 

The Work also contains Forms of Receipts, Promissory Notes, Bills of 
Exchange, Bill Books, InvoKe Books, Bills of Lading, Sale Books, Account 
Current Books, and Commercial Lctirrs.—•Likewise a comet Ahstra«i of 
the New Act far the better Proteciion €>f the Piop^ny of ^fVrchaiits, when 
conRfhed to Factors or Agents} the New Imi^enal Tablet ofWngttis und 
Measures} with an Abstract of the An for establishing tbeir Cniformiiv . 
an Abndgemeoi ol the Statutes and Laws of Bills of Exchange , Questions 
for the Examination of Pupils, and a CONCISE SYSTEM of MENTaL 
^^RITHMETIC'i 

By a. NESBIT. 




The Work is ilhisirated by numerous Notes, Remarks, aad Obsereatlnns < 
and adapted not only for the Cse of Schools, but also for Shops, Counting 
Houses, and Private Students««*The Questions hi errry department, arc 
both amaeroas and eaned, and such as generally occur lo 6asta«ss« ano 
esery Question can be solved by such Rules as are given in the Work. This 
Is an adranUge that very few Books on AnthmeUe posaesi} for every Teachee 
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Other Works, wlthouOll^ccesasry Rulesforobiaining chcirSoluilons. Tk ‘ 
Appendix, containing Forms of Receipts, Proniiitory Notes, Bills of Birs 
^mnge. Bill Books, Ipvoice Books, Bills of lading, ba'e Books, Account 
Current Books, Commercial Letters, Acc. Lt. will tw found of great advantage 
to*thosc Young OentAmen who arc Intended for Mercantile Pursuits} aa 
these subjects ar# Inseparably connected with Coc mercml Arithmetic | and 
rm a Complete Introduction to Book-keeping.—In short those Persons who 
Ml i}vc the Work in queatlan sn otteaitac and tmpnriial rrodiay, will And 
tnsf it Is welt adapted for the puiyKiscs intended } and that the Author has 


constantly kept in view the Commercial Tninsactioiiiof Real Life.«*They will 
also perceive that any Pupjl who is made fully acquainted with all the subjects 
which tt ccmtalns, wilt be well qualiAed fur the dlscliargc of his duty in the 
Shopand the Counting*bouse, and in all the general Transachons of Buai- 
expcrlcncMTeachers, and also Commercial Gentlemen hast 
oNfcrvad, that it is the best Work on Prartical Antlimeiic, that lus ever ap j 
peared, that It requires only to be eanfuUy retd, in order to hr approw 
and adopted; and that the Appendix alone is worth morq iluin the price 

the whole Book. * ^ i « 

Wetook up Mr. NcsbICs Practicat Arithmetic with a disposition to he 
ont of humour with it, on account of Its site; but after a rur^/ penu^.i w 
pmoofffU H worthy of a place among the moat improved Works ei 
eol|ect of ArhhmetiC} and it contains also a great deal of useful infonuj^ 

OR silifecta coameetod with Trade.** EMoffdm Jlee ^ 

I ime)i all paiU of Life and Busineat, 

a.-- iii^Thls is certain, a man cqoncn 

npr know U too perfectly.** Leeke on Bpmthe, 
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PRACTICAL ARITHMETIC; 


l^iy S&ntaining Solutions to nil the Questions which arc not solved in 
Work; and exhibiting the most eligible Methods of oerforming 
various Calculations that arise in conducting the AiTairs of 
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Ik the Rules of Edition, Subtractiot^ Multip|fCAtion» Divfsion, 
'Reduction, the Rule of Three, Practice, interest, and Accounts 
rent, the Solutions are entered at considevablc length, in order, 
the Work may afford the requisite assistance , for when thf 
Hons, in these general and comprehensive Rules, are much abridged 
the Works arc rendered of little importance, and scarcely deserve 
the name of Kevs as they are unavailable to Teachers, and 
completely useteu to Pupils and Private Students.—The Solutions, 
in the subsequent Rules, considcrably%bbreviated. by means of 
the Mathematical Characters; but still the mode of Soludbn is 
sufficently enlicit, and the explanations arc copious enough to 
render the ^|^lr available to all Porues. 


Mr. Nesbit has paid much attention to the Arrangement, Exe« 
utioi^ and Printing of the Key ; and he hopes it will be fbund 
wclbmculated for purposes intended; be a means of ehicMating 
and simplifying the lienee of Rumberst and of tecrsiriffg^i 
utSityt and extending the circulation, of the Practical Aritboara^^ 
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'JmL pMthtd^ new and auperior Editi^ oT ihe folioWinf aMdillaii* ' 
ed BOOKS of RDUCATIOK. wriitm Mr. JOHN HOBNSKY, 

of ScarlMNQDtight nnd rocoinmended by ihe Revievren, 

1* FIRST GUIDE to READING; oft* BOOK OP MONO^ 
SYLLABLES* bbino an KITRODUCTION to the CHILD'S 
MONITOR; idafNed to the cftpadtiet of Young Children: in Tvo 
Paetsi cateulAtcd to iiwtruet them by Ikmiltftr gradationt* (b^n* 
iting with the combmation of two lettem* mud e^ing with Mono* 
mrllablea of alt length^,) in the first principles of Education and 
Morality* price In, 6d, bound* 


*.Tiie PRONOUNCINT. EXPOSITOR; oh, A XKWSPEL* 
LING BOOK: in tiihee Pabts: containing the Scheme of 
the Vowels, Diphthongs, and Tri|)hthongs;~Silenf Consonants* 
Itc. &c.;—Aionosyllablcs* DissjHabkit, Tnsyliables* and Poly* 
syllalim of all len^bs;—Words which arc uhkc i>r nearly so 
in Sound, but diRcrent in Spelling and SigiuficAtion ;**-Words of 
diffbreni Significations* that are written and pronounced alike ;*-* 
'l.Wuftb that change their Accents when they laxoine diflbrent parts 
of SpeechProper Names of Men and Women A Tabic of Sig* 
tuficant Intiial Jjetten;—find another of useful Abbreviations. 
With an APPENDIX, containing upwards of 400 words* for tbc 
learner's exercise in dividing* pronouncing, nnd tcfbog the parts 
of spetth* price bound. 

3. A SHORT GRAMMAR or the ENGLISH LANGUAGE* 


sitnpKfied to the Capacities of Children, in rouR Parts : 1. Or- 
tho^phy, IL Amk^ 111. Prosody. IV. Syntax, nith Remarks 
And Appeopriate ilStSQM* Also an APPENDIX* in three 
PaR^s : 1. GramnlScalReac^lRion* commonly denominated Par* 
aiDg/ II. False ^utaa* Re. to be corrected. 111. Rules'and 
Observations for aBBi|[;ng young persons to sf cak and write with 
For^rioaitj and Aoctmey^ price 2s. bound. ^ 

^ AM ABBimSMliST or tub RNGUSH GKAMMAR; 

of ChiNbva, ttom six to ten yean of age. price 9d. aewed. 

A Tub CHlUrS MONITOR; ox, PARENTAL INSTRU(;- 
TiON I in nr* P.kt* » oootandng a great variety of ProgrB^ 
#»* JLeaaoi* (Intenfwvaed with Moral and Religioua RedecUon*) 


rcuspsi 


Mve them aome kmwkdg* of Natural Hiatory, of the Scriptures 
arid of aevcral other 8aUiiM||||nd liD|MirtaotSabj«cU,ii«^ 4 b. bound. 

9 , ENGLISH EXBRC1SB.S, OxYHOOMArMiCAL and Gbam- 
luriCAt ; in TWO PaKTat being a SeiocUon of Chokt Piacca in 
]P*te*tiid Yerari With mamorif^t Beflactiona. Derigned to iin> 
jbir|lli»ya MM i&Sj^ling and Grammar, price la. jiMod. 

WMlli^ York ; and for LOMokak 

Bad London. 
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